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= There’s A Shadow In The 
Path Of Economy 


if you allow your chimney to smoke—because 

















that smoke means sooty tubes that insulate 
the heat from the water in your boilers and 
make it impossible to 





si generate steam econo- 
a mically. This waste, 
& though common, is en- 
“dl | tirely unnecessary. 
i 


The Wilkinson 


Automatic Stoker And Smoke Preventer 


eliminates smoke altogether and in doing so not only keeps heating surfaces 
clean, but also adds the heat derived from steam and smoke combined. It obtains 
perfect combustion of all kinds of coal and gives a guaranteed steam pressure. 


SEND FOR THE CATALOG. 


The depen =e Co., SunaonOe, mia U. - A. 
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—_— Just ONE Way 


to convince you that there is scale on your boiler tubes 


. > 
no matter if you use compounds, 


no matter if you purify your feed water, 
no matter if you use other mechanical cleaners, 


—there’s just one way to convince you, and that is to 
have you run 


THE DEAN BOILER TUBE CLEANER 


through the tubes. Try it and see for yourself. 

We'll loan you one of these tools for a thorough test 
in one boiler, free of charge. Want to test the efficiency 
of your compounds? Your purifying system? The me- 
chanical cleaners you now use? The Dean will do it for 
you. Maybe you're not ina position to purchase the tool 
now—well try the Dean, anyway, and you'll know where 
to place your order next time. 

Get one of our free booklets, ‘‘From Water to Steam,”’ 
anyway,—it’s chock full of useful information about 
boiler scale. 


Yae WM. B. PIERCE COMPANY 


JEWETT BUILDING 
BUFFALO, N. Y. 


LONDON OFFICE NEW YORK OFFICE CHICAGO OFFICE 
13-15 Wilson Street 20 New Street 1001 Monadnock Building | 
Finsbury, London, E. C. Tel. 5120 Rector Chicago, Ill. 
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YSTONE LUBRIGAT! 
MANUFACTURERS OF 
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ee ‘To All Engineers-- 


A Large Can Of Keystone Grease 
A Fine Brass Grease Cup 
An Engineer’s Collapsible Lunch Box 


We will send these three articles absolutely free, express charges paid, to any engineer who will fill out 
and mail to us the attached coupon. 


There is no “come-back”’ to this proposition. The offer is made to make it worth your while to try 


EYSTONE |=. 
REASE ~~~ 


H. P. of Engine 





Name... 














KEYSTONE has proved itself the greatest lubricant in the 
world. It outlasts all others many times over and makes wonder- On what bearing will sample be tested? 
ful savings. Send us the filled-out coupon today. 


See Our Advertisement On Inside Back Cover. 





Its width 


KEYSTONE LUBRICATING COMPANY, OO oe cocsencnsmusis eis 
Department B. PHILADELPHIA, PA. 
New York City Office—96 WarrenSt. New England Office—10 Oliver St., Boston, Mass. Size of tap for cup. 
hicago Office—1210 Tacoma Bldg. Southern Office—610 Chartres St., New Orleans,La. 


Northwestern Office and Warehouse—502 McPhee Bldg., Denver, Col. Oct. 20-08, Dept. B 


San Francisco Office and Warehouse—268 Market St., San Francisco, Cal. 
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That’s just the strength you want in the sheet packing you use 
—the strength to hold! | 


That’s the great advantage of using 


EBONITE 


BLACK SHEET PACKING 


Ebonite will easily out-hold any sheet packing you have ever 
used. It has the strength to—others haven't! 


This extra holding strength in Ebonite means everything to you, 
especially if your high steam or superheated steam connections are 
giving you trouble. Just pack them with Ebonite—you won’t have 
to worry any more. And remember that Ebonite is equally superior 
for all other joints. 


WRITE FOR CATALOG. 


QUAKER CITY RUBBER CO. 


PHILADELPHIA CHICAGO PITTSBURGH 
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OLUMES have been written authoritatively on 

the excess cost of producing a given horse- 

| | power in boilers that are coated with incrustation. 

Scale one-thirty-second to one-sixteenth inch 

thick increases the fuel consumption ten to fif- 

teen per cent., and greater scale thickness means greater 
loss of heat. 





In these times of keen competition, when the greatest 

_ manufacturing economy must be exercised, the Engineer, 

Superintendent, Manager, Owner, are vitally interested 
in reducing these unnecessary operating expenses. 


That the boiler water troubles are being successfully 
handled by the Dearborn Company, in 11,000 steam 
plants, keeping boilers clean, and preventing waters 
from pitting boilers and tubes, the work being done 
under a combination scientific laboratory and _ practical 
engineering guidance, should appeal to the discriminating 
operator desiring to better results. 


Gallon samples of waters required for analysis, after 
which we will tell you how to remedy the troubles you 
experience, and the cost to do it right. 
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When Hard, Smooth-On Cement 
Expands and Contracts Like Iron 


Applied as a paint, paste or putty, it expands when 
metallizing and completely fills up cracks, blow-holes, 
leaks, etc., and perfectly resists steam, water, fire or 
oil. The repairs it makes are positively permanent. It 
is invaluable in any power plant. 








Ask for catalog and prices. 


SMOOTH-ON MANUFACTURING COMPANY 


JERSEY CITY, N. J., U.S. A. 


English Branch y 
Chicago Warehouse 8 WHITE ST., MOORFIELDS, LONDON, E.C. San Francisco Warehouse 
61-69 N. JEFFERSON STREET Walter P. Notcutt, Manager 94 MARKET STREET 
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You Can Burn ALL 
Of ANY Fuel 


If You Use the ES — 
McCLAVE s&s 
GRATE é& | 


AND ARGAND BLOWER 





















Together they secure per- 
fect combustion of anthra- 
cite birdseye, bitumin- 
ous slack, screenings, 
duff, coke breeze, etc. 











Send For 
Catalog 
. ‘G 99 











The cuts here- 
with show the 





several move- 






ments of McClave 
Grates that pro- 









vide for removing 





clinkers of various 






sizes, cleaning the fire 






uniformly from front to 






rear without opening 
doors,etc. The greatest pos- 
sible fuel economy is insured 
to users of McClave Grates. 


McCLAVE-BROOKS 
COMPANY 


SCRANTON, - PA. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher 
Building, Chicago; Empire Building, Pittsburg. 
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REASONS WHY | 








(Reg: U.S: Pat. off.) 


AUTOMATIC INJECTOR 


Always “Makes Good” 


1st—It will work on higher pressure 
and handle hotter water. 


2nd—It will lift further vertically on 
a greater range of pressure. 


3rd—lIt delivers a maximum amount 
of water with a minimum 
amount of steam. 


EJECTOR oR SYPHON 


Has no equal in lifting or elevating liquids. Used Exclusively by the leading cream- 
eries, tanneries, breweries, brickyards, distilleries and dye houses in the country. 


SPECIAL “XL-96” NON-ELEVATING EJECTOR 


Heats liquids to a minimum; Lifts 28 feet; Uses less steam and delivers 333% 
more liquid than any Ejector made. A trial will convince you. 





CIRCULAR ON REQUEST. 


The new ‘‘Engineer & Fireman’? (80 page magazine) will 





be sent to any engineer who will send his name and address. 


PENBERTHY INJECTOR CoO... 


Largest Manufacturers of Injectors in the World 


355 HOLDEN AVENUE, DETROIT, MICH. 


New York Branch:—126 Chambers Street. ‘ CANADIAN FACTORY: 
London, Eng. Branch:—W. H. Wilcox & Co., 23 Southwark St., S. E. Windsor, Ontario, Canada, 
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WE ARE THE 
SOLE MANUFACTURERS OF 


THE CELEBRATED 


GARLOCK 
FIBROUS 


PITT METAL 
PACKINGS 


HOSE—BELTING— 


VALVES—DISCS 
AND 


ENGINE ROOM SUPPLIES 


THE GARLOCK PACKING COMPANY, 


Main Offices and Factory, 


Philadelphia 
San Francisco 
New Orleans 


Birmingham, Ala. 
i‘llwood City, Pa. 


-incinnati 


New York 
St. Louis 
Pittsburg 
Buffalo 
Detroit 
Norfolk 


: - PALMYRA, N. Y. 


Chicago 
Cleveland 
Baltimore 

Los Angeles 
Portland, Oreg 
Salt Lake City. 


Denver 

Seattle 

Palmyra 

Boston 

Hamburg, Ger 
Etc. 
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The Standard 
Exhaust Head 


is made for those who prefer a 
cone-shaped head that uses cen- 
trifugal force for separating the 
water and oil from exhaust 
steam. It can be furnished in 
any weight of iron desired. 


The Salem Iron Co., Leetonia, 
Ohio, have a 37-inch Standard 
made out of No. 10 gauge iron. 


Send for our 96-page Catalog. 
THE BURT MFG. CO., 232 Main St., Akron, 0., U.S.A. 


What Do You Say To Cutting Oil Bills 
In Half? 


That is precisely what you can do with a Burt Unit Filter. It saves from 50 
to 90% of your ‘“‘drip”’ oil and renders it fit for repeated use by making it abso- 
lutely clean and free from all sediment. The “Unit” has a capacity of from 200 
to 250 gallons every 24 hours—one works just as profitably as a number. 





The Calumet & 
Hecla Copper Co. 
uses 7 ‘‘Units;’’ the 
Philadelphia. Ra- 
pid Transit Co., 
26; the U. S. Steel 
Corp., 15. 


Send for our 
96-page Catalog. 











Three ‘Units?’ connected and epeneted as one filter. 


THE BURT MFG. CO., 232 MainSt., Akron, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 


sr TTT 
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Design for a 25-Horsepower Gas Producer 


Principal Parts of a Producer Plant, Laying Foundation and Erection 
of the Apparatus, Cost of Fuel, Cost of Plant, How to Start and Operate 





B Y 


n this article are given instructions and 
complete specifications of the materials 
necessary for building a 25-horsepower 
suction gas-producer plant, the horsepower 
rating being based on 14% pounds of coal 
per horsepower-hour and 10 pounds of 
coal per hour per square foot of grate 
area. All parts are sufficiently heavy to be 
made air- and gas-tight and strong enough 
to sustain the loads they have to carry. 


PriINCIPAL PARTS OF A PropUCER PLANT 
The part of primary importance is the 
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scatter the coals, as they fall into the 
producer, over the entire fuel bed. The 
producer has no bottom, but has a ring of 
angle iron around the shell. This is im- 
bedded in a concrete foundation. The 
grate is of cast iron, made in sections, and 
is set on andirons, each having four legs 6 
inches high resting on the _ concrete 
foundation. The grate just fits inside the 
brick lining. If it should ever be necessary 
to replace it, a new grate can be dropped 
into place by removing the top of the gen- 
erator. A door in the side of the gen- 
erator at the bottom gives access to the 
ashpit, and is made of sufficient hight to 
allow the removal of clinkers from above 
the grate. 

The gas outlet from the generator near 
the top is a 3-inch pipe, and to this is 


Y O N 


having water connection with the double 
top of the producer. Over this 5-inch 
pipe is another pipe of 7-inch diameter, 
36 inches long, also closed at the bottom 
end air-tight around the 3-inch pipe. 
From the side of the 7-inch pipe near its 
bottom end another 3-inch pipe projects 
inside the producer shell and lining imme- 
diately under the grate. The upper ends 
of both the 5-irich and the 7-inch pipes are 
open to atmosphere. The inner or 5- 
inch pipe is kept supplied with water, up 
to the overflow pipe, from its top con- 
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SECTIONAL, EXTERIOR AND DETAIL VIEWS OF THE PRODUCER 


as generator, in this case a steel shell of 
36 inches outside diameter and 50 inches 
high, with a cast-iron double top contain- 
ing a water space. The top has four 
xe holes, to be closed with plugs, and a 
l-feeding hole in the center, to which 
attached a spout and coal magazine 

1 a tight-closing cover, and on the 
er side is a _ bell or cone seal 
prevent the escape of gas when 

‘d. This bell is held in place by a 
and weight, and when opened or 

ped down will act as a distributor to 


connected a two-way valve, one side open- 
ing to the pipe leading to the scrubber and 
the other to a waste pipe leading to atmos- 
phere. When one is opened, the other 
is always closed. This is in accordance 
with the requirements of the National 
Board of Fire Underwriters. The 3-inch 
pipe is connected to the two-way valve 
by an elbow and pipe leading down nearly 
to the foundation. This pipe passes 
through a 5-inch pipe, 20 inches long, 
with a head on the bottom end fitting 
water-tight around the 3-inch pipe and 


nection to the producer. This water sur- 
rounds the 3-inch pipe carrying the hot 
gas from the generator to the scrubber, so 
that the water is vaporized, and the air, in 
passing down inside the 7-inch pipe sur 
rounding the pipe containing the water, 
absorbs this vapor and carries it into the 
generator under the grate and up through 
the bed of fuel. 

Under the pipes above described is con 
nected a 3-inch elbow, and to this a short 
nipple connecting to the scrubber, which 
is a cylindrical steel shell 18 inches in 








642 


diameter and 72 inches high. This scrub- 
ber has a cast-iron top and bottom, and 
out of the center of the top is a 2-inch 
gas connection leading to the engine. Into 
the bottom is screwed a 2-inch nipple 6 
inches long, which projects into a small 
pit in the foundation about 6 inches wide 
and long enough to extend about 6 inches 
beyond the shell of the scrubber. From 
this pit a I-inch overflow pipe, imbedded 
in the foundation, carries the water from 
the scrubber to the sewer or waste. 

Inside of the scrubber and near its bot- 
tom is placed a heavy, woven-wire tray, 
set on a slant, its side opposite the gas 
inlet coming near the bottom while imme- 
diately over the gas inlet it is about 6 
inches high. There is a door or manhole 
opening in the side of the scrubber near 
the bottom and at the low side of the 
tray, and another opening 4 feet above 
this. Just under a second tray, which 
is set horizontally on _ brackets, an- 
other manhole near the top provides an 
opening above the second tray. Above 
the lower tray the space is filled up to the 
second opening with rounded, smooth 
stones about the size of hen eggs, and 
above the second tray the space is filled 
with excelsior that has been dipped in 
any cheap crude or machinery oil, but 
not kerosene. 

Just under the upper tray in the scrub- 
ber an opening gives access to the %- 
inch sprinkler pipe, which is made up of 
three pieces of 34-inch pipe 8 inches long, 
with a cap screwed on one end and the 
other end threaded, and one piece of 34- 
inch pipe threaded on the two ends and 
10 inches long. Each of these four pipes 
is drilled with holes 1/16 inch in diame- 
ter and 1 inch apart. The 10-inch pipe has 
the same number of holes as the 8-inch 
pieces, but the balance of the pipe pro- 
jects outside the scrubber walls for con- 
nection to the water service. The pipes 
are all screwed into a cross placed at the 
center of the scrubber. To clean this 
sprinkler, unscrew the 10-inch pipe pro- 
jecting outside the scrubber and remove 
the remainder of the cross through the 
manhole opening just below its location. 


LAYING THE FOUNDATION 


Prepare a concrete foundation 5 feet 
wide, 8 feet long and 6 inches deep, ex- 
cept under the scrubber, where it should 
be 18 inches deep and 2 feet in diameter. 
In the deep part of the foundation leave 
a trench 12 inches deep, with the top 
dimensions 6 inches wide and 20 inches 
long, the bottom 6 inches wide and 12 
inches long, and one end sloping up to 
the surface of the foundation. In the 
foundation lay a 1-inch pipe leading from 
one side of the trench 2 inches below the 
surface of the foundation to the sewer. 
When the scrubber is set on this founda- 
tion, the 2-inch pipe projecting from the 
bottom will dip into this pit, and the 
sloping end of the pit, extending beyond 
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the bottom of the scrubber, will permit 
of its being cleaned out occasionally. 


ERECTING THE PLANT 

This producer gas plant will occupy a 
floor space 3 feet wide and 6 feet I inch 
long. The hight to the top of the pipe 
leading to the gas engine will be 78 inches. 
Erect the generator by setting the shell, 
with the top removed, 1 foot inside the 
end of the foundation. This should be 
done before the concrete is dry, and the 
shell imbedded to the depth of the angle 
iron around the bottom. When the con- 
crete is dry, place the firebrick lining 
around the inside of the shell, laying the 
brick up close to make sure of the lining 
being air-tight. Dip the firebrick in a 
cement grout about as thick as molasses, 
and quickly lay it in place. Be sure the 
brick in hand is the right one for the 
place before dipping it in the cement, so 
that no change or disturbance shall break 
the bond when once the brick is placed in 
position. Cut out and shape the bricks 
to fit tightly around all openings. Place 
the 3-inch air-inlet pipe in position just 
under the grate, with a union on the end 
projecting outside of the generator for 
connection to the 7-inch pipe. Build up to 
the gas-outlet pipe, being sure of tight 
connections around these pipes. Build 
up to the top of the generator shell, and 
after putting in the grate, cover the 
bricks with cement and imbed the cast- 
iron cover in this cement, securing a tight 
fit between the iron casing or shell of 
the generator and the cast-iron top. Ad- 
just the bell and lever so the bell will be 
drawn tight before the lever is quite 
horizontal. Then adjust the weight on 
the lever so that it will hold the bell tight 
against the projecting spout connected to 
the coal hopper. Arrange the coal hop- 
per in place and fasten by bolting securely. 
Be sure the cover fits tightly and is always 
closed before raising the lever to allow 
coal to drop into the generator. 

When the generator is in place, fasten 
the two-way valve to the gas-outlet pipe, 
so that one of the openings is upward and 
the other throw of the valve is toward the 
end farthest from the generator. Screw 
on the elbow with the opening downward. 
Next take the long piece of 3-inch pipe, 
with the two other pipes outside of it, 
and screw it into the elbow. Bring the 
opening near the bottom of the 7-inch 
pipe, fitted with a short nipple and half 
of a union, opposite the 3-inch pipe pro- 
jecting from the side of the generator 
just under the grate, and connect these 
unions. From the elbow on the bottom 
end of this cluster of pipes, make the 
bottom the scrubber. 
Adjust the trays, fill in the stones and 
excelsior up the sprinkler 
and the pipe from the top of the scrubber 
to the engine. 


connection to 


and connect 


How To StTArT AND OPERATE 


Open the two-way valve to the waste 
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pipe, and fill the 5-inch pipe surroundi:. 
the gas pipe with water to within abou: 
inches of the top. Place shavings 
paper on the grate, coyer with kindli: 
ignite, and as soon as the kindling 
burning, feed in a quantity of wood 
small pieces. While this is burning, | || 
the hopper with pea or nut anthraci‘e, 
and when the wood has got a god 
start, lift the lever and let the coal drip 
into the generator. Always close tie 
cover on the coal hopper before lifting tiie 
lever. Close the cock in the air pipe and 
close the door; then start the hand 
blower. When the coal has had time to 
become incandescent, add other hoppers 
of coal until the fuel bed in the generator 
is about 3 feet deep. Whenever thie 
blower is stopped for any length of time, 
the cock in the air pipe should be opened 
to give a draft to the producer. Turn the 
water on in the scrubber until it shows 
in the pit, open the vent or test pipe at 
the engine and then throw the two-way 
valve and close the purge so that the gas 
will pass into the wet scrubber. Turn 
the hand blower until the gas has driven 
all the air from the scrubber and the line 
of pipe to the engine, and be sure that 
the mixture of gas and air has all been 
driven from the line before attempting 
to light the gas. When it is certain that 
nearly all of the air has been excluded, 
try the gas at the test pipe. If it ignites 
and remains burning, it is ready for use 
in the engine. 

The generator can be filled with coa! 
nearly to the top. ‘With a 3-foot depth 
of bed there will be fuel enough to run « 
25-horsepower engine full load for abou 
18 hours. When the gas engine is in 
operation and is running well, the fuel 
bed of the generator should be disturbed 
as little as possible. It may be necessary 
once a day to bar down the fire, by in 
serting the poker, which should be about 
¥% inch in diameter and 6 feet long, with 
a pointed end, into one of the poke holes 
in the top and jamming it down through 
the fuel bed. This may be done several 
times through each of the poke holes, but 
it had better. be thoroughly done onl) 
in the morning before filling with coal 
If a hole or chimney forms through th: 
fire bed while in operation, use the tamp 
ing bar a few times lightly without going 
through the fire bed, or feed on some 
fresh coal. The tamping bar is made 
with a nob on the end. When the pro 
ducer is shut off or stopped, throw th: 
two-way valve to the waste pipe and close 
the cock in the air pipe. This shuts off 
all inlet of air and allows the fire 
smolder. 

When it is desired to start again, tur! 
the blower until the fire is well enlivened 
and then bar down and feed fresh fue! 
In cleaning out the ashes, open the doo: 
to the ashpit and rake out the ashe 
immediately on the grate, and any clinker 
that may have formed. As soon as fres! 
fuel or bright coals show on the grate 
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top raking, as a hot fire on the grate 
wil soon burn it clear. Always leave some 
asties on the grate, if possible, but remove 
all ashes from below the grate each day. 


CoaL CoNSUMPTION 


With a good gas engine designed for 
producer gas, this producer plant will not 
consume more than 1% pounds of coal 
per horsepower-hour. If run at the full 
load of 25 horsepower for 10 hours, the 
producer will use 310 pounds of coal, and 
if the coal costs $4 per ton, the fuel ex- 
pense would amount to 62 cents. The 
amount of water required for keeping the 
engine cool and washing the gas would 
be from 125 to 150 gallons per hour. If 
water is scarce or expensive, it can be run 
into cooling tanks with a small pump and 
used over and over again. 


Cost oF PLANT 
A gas producer such as the one de- 
scribed can be built by almost any 
worker in sheet iron or steel, and should 
not cost more than $300. 





Catechism of Electricity 


807. What effect upon the torque has 
the strengthening and weakening of a 
motor’s field? 

With a constant armature current, the 
torque of a motor would be increased by 
strengthening the field, for the torque is 
proportional to the product of the arma- 
ture current, the number of armature con- 
ductors and the strength of the field. The 
stronger field, however, would increase 
the counter electromotive force for the 
same speed, and this would reduce the 
armature current. Under ordinary condi- 
tions it is found that if the field of a 
motor on a constant-potential circuit be 
strengthened, there will result a 
than proportional decrease of armature 
current. Consequently, within the limits 
of practical working, the torque of a 
motor is slightly increased by weakening 
the field. 

808. How should a shunt-wound motor 
m a constant-potential circuit be started? 

The motor should have a strong field 
before current is passed through its arma- 
ture; otherwise, the low torque will delay 
acceleration and, consequently, the build- 
ing up of the counter electromotive force, 
and the prolonged passage of the heavy 
starting current might damage the arma- 
ture winding. To guard still further 
against an injurious armature current it 
is customary in starting all but the small- 
est motors to use a starting rheostat, such 
as was previously described, connected in 
series with the armature and the source of 

pply. In very small motors this pre- 
aution is not necessary on account of the 
omparatively high resistance of their 

matures. 

So9. What important points should be 
bserved in operating a shunt-wound 

tor after it is started? 


more 
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It sometimes happens, through accident 
to the generator, that the current supply 
to a motor is stopped for a time. In such 
an event, if the motor is left directly con- 
nected to the supply circuit, a sufficiently 
strong current may rush through its arma- 
ture winding when the generator is again 
started to damage it. Then, too, should 
the shunt field circuit of a motor be acci- 
dentally opened while the motor is in 
operation, the counter electromotive force 
would cease and the full voltage of the 
circuit would be applied unimpeded to the 
armature. If the supply circuit were not 
immediately opened, the winding of the 
armature would probably be burned. To 
guard against such accidents, a starting 
rheostat should be selected which is pro- 
vided with mechanism that will operate, 
under the conditions described, to protect 
the motor. : 

810. How should a series-wound motor 
on a constant-potential circuit -be oper- 
ated? J 

A starting rheostat’- must be connected 
in series between the machine and the 
supply circuit to prevent too great a rush 
of current in starting. The series-wound 
motor on a constant-potential circuit does 
not have a constant field strength and does 
not run at constant speed, like a shunt 
wound motor. If the load is taken off 
entirely, its speed may become so high as 
to cause the armature to destroy itself. 
The series motor should, therefore, always 
be started and operated with a considera- 
ble load. 

811. For what class of work is a series 
motor adapted? 

It is suitable only for railway, pump, 
fan, or other work where variable speed 
is desired and where there is no danger 
of the load being removed or a belt slip- 
ping off. It is also used where the poten- 
tial of the supply circuit 
large and sudden drops. 

812. How should a constant-potential 
motor be stopped? 

The resistance in the starting rheostat 
connected in the armature circuit should 
be cut out. If, however, there is a switch 
which short-circuits the starting resistance 
after the motor is in operation it should 
first be opened, after which the starting 
resistance may be cut out as before. In 


is subject to 


the case of either a separately excited or 


a shunt-wound motor, care should be 
taken never to open the field circuit be- 
fore opening that of the armature, as the 
low counter electromotive force would 
allow the passage of a dangerously high 
current through the winding of the arma- 


ture. 


CONSTANT-CURRENT Motors 


813. 
used? 


How are constant-current motors 


Very few are in use, because constant 
potential motors are so much more satis- 
factory. Constant - current 
usually series-wound and operated on an 
arc-light circuit, which is the only kind 


motors are 
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of constant-current circuit in this country. 
No starting rheostat is required, because 
the current through the motor cannot be 
greater at the start than when the motor 
is running regularly, the current through 
out the whole circuit being kept constant 
by the dynamo. 

814. What effect has the load of a con- 
stant-current motor upon its speed? 

A series-wound constant-current motor 
increases its speed as the load decreases, 
and if the load is reduced considerably 
the speed will reach a dangerous rate. It 
is for this reason that such a motor can 
not be operated without a governor to 
control its speed. 

815. Cannot a constant-current series 
wound motor be made self-regulating? 

No. Since the current is constant in 
both the field winding and the armature, 
the torque is constant regardless of speed. 
and the least reduction in the external 
load reduces the resistance to the constant 
torque, allowing the armature to run 
away. The speed will increase rapidly 
until the armature bursts from centrifugal 
force. 

816. What characteristics have 
constant-current series-wound motors? 

Weakening the field of a constant-cur 
rent series motor reduces the power given 
out, and also reduces the speed if the load 
is unaltered. The strength of the field 
may be easily varied by shunting the 
series field winding with an adjustable re 
sistance. With a load much above nor- 
mal the series-wound constant-current 
motor will not start, but if started with 
slightly less than full load it will race 
until the losses due to friction and eddy 
currents increase the load sufficiently to 
prevent further increase in speed. The 
armature of a motor working on a con 
stant-current circuit will not run_ hot 
when overloaded because the current re- 
therefore the heat 
which it produces remains constant. 

817. How should a 
motor be stopped? 

By first “bypassing” or 


other 


mains constant, and 
constant-current 


the 
entire machine, 
and then entirely disconnecting both of its 
leads from the supply circuit. 


shunting 


main circuit around the 





The 
blast-furnace work is certainly increasing. 
Gerald Stoney, in a paper recently 
sented to the British Association, 
that of these machines have 
recently installed for as much as 50,000 


application of turbo-blowers to 
pre 
says 
some been 
cubic feet of air per minute at from 10 
to 15 pounds pressure. A very usual size, 
for about 20,000 cubic feet, 
weighs about 25 tons, while an ordinary 
reciprocating blower of equal 
weighs about 450 tons, or about 18 times 


which is 
capacity 


as much as the turbo-blower. 





Graphite weighing 5255 tons, valued at 
$330,473, was imported into the United 
States in seven months this year. 
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Allowing for the Expansion of Steam Pipes 


Effects of Temperature Rise; the Strains Set Up; Practice of Offsetting 


and Use of Expansion Joints; An Argument in Favor of Pipe Bends 





All metals expand when heated, the 
amount of expansion depending upon the 
metal and the amount of heating. The 
actual amount of expansion is almost di- 
rectly proportional to the number of de- 
grees the metal is heated, although it 
varies quite widely with different metals, 
being exactly twice as much for lead, for 
example, as it is for gold, and being less 
for iron than for almost any other metal 
excepting platinum and iridium. The 
amount of expansion of a bar of a stated 
metal may be expressed as the fractional 
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would probably be unsafe, however, to 
assume 126 degrees as the maximum tem- 
perature on exhaust pipes of condensing 
engines, since at times these pipes may be 
subjected to steam at atmospheric pres- 
sure. Making this substitution, we have 
the conditions shown in Table I. 


TABLE 1. LINEAR EXPANSION OF PIPES 
IN POWER PLANTS. 
Maximum Expan- 
Pressure of Range of sion per 


Steam, Lbs. Temperature, Material 100 Ft. of 
Per Sq.In. Deg. F. of Pipe. Length. 











‘ ‘ (Superheated) 800 Steel 6.2 inches 
proportion of increase of length for a one- 76 377 Steel 2.9 inches 
e e ° é ee. .5 inche 
degree rise in temperature. This frac- 125 352 Steel 27 inches 
i i is ; 100 337 Stee .6 inches 
tional proportion is called the coefficient 4 +7 Steel 1.6 inches 
of expansion; thus, if a metal increases 0 212 Cast iron 1.5 inches 
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its linear dimensions by -ggy999- when 


heated one degree Fahrenheit, its co- 
efficient of expansion is -; 50005", OF 0.000005. 

Of wrought iron the coefficient of 
expansion is given by Howard as 
0.0000067302 per degree Fahrenheit, and 
that of steel as from 0.0000061700 to 
0.0000067561. Cast iron has a coefficient 
of expansion of from 0.00000556 to 
0.00000593. In a steam plant carrying 175 
pounds pressure the temperature of the 
saturated steam is 377 degrees Fahren- 
heit; at 150 pounds pressure the tempera- 
ture is 365 degrees; at 125 pounds pres- 
sure, 352 degrees; at 100 pounds, 337 de- 
grees; at atmospheric pressure, as in the 
exhaust piping of non-condensing engines 
or in low-pressure heating systems, the 
temperature is 212 degrees; at 26 inches 
of vacuum the steam temperature is about 
126 degrees. Plants using superheated 


steam may show temperatures up to 800 
degrees. 

During the life of a plant the usual 
range of temperatures may be taken. to 
vary from the figures given, as a maxi- 
mum, down to zero as a minimum. It 


EXPANSION PRESSURE IRRESISTIBLE 


Considering a 12-inch steam pipe 50 
feet long, carrying 125 pounds of steam 
pressure and expanding in consequence of 
a temperature rise of 350 degrees, this 
pipe is subjected to two strains. The 
cross-sectional area of the pipe being 


116.54 square inches, the pressure against 
its ends is 


116.54 X 125 = 14,568 


pounds, tending to stretch the pipe. Be- 
sides this stress, if the weight of the pipe 
is 55 pounds per foot, its total weight is 
2750 pounds, which is raised in tempera- 
ture 350 degrees, and as the specific heat 
of iron is 0.1138, the total heat absorbed 
by the iron due to its increase in tem- 
perature is 

2750 X 350 X 0.1138 = 109,500 
B.t.u. In foot-pounds, this is 
109,500 X 778 = 85,000,000. 


This force is equivalent to the heat energy 
placed in the steam pipe and manifested in 
its rise of temperature. If this internal 
energy could all be transformed into me- 
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chanical work acting through a distance 
equal to the amount that the pipe expan'ls, 
the pressure that would be exerted in 
consequence would be equal to 85,000,000 
divided by the distance that the pipe 
moves in feet. This distance. is 


50 X 350 X 0.0000067302 = 0.1176 


feet, which must be divided by 2 to get 
the average movement of the whole pipe, 
giving 0.0588. Dividing this into 85,000,000, 
we have 1,448,000,000 pounds as the pres- 
sure that would be exerted. If this force 
of 85,000,000 foot-pounds, wholly trans- 
formed into external work, were made 
effective, as it would be in the case of 
warming up the steam-pipe system in 15 
minutes, it is equivalent to 

85,000,000 

———____— = 172 

I§ X 33,000 
horse-power. 

To express this comprehensively, let / = 
the length of the pipe line, w its weight 
per foot, ¢ the range of temperature 
through which it is warmed or cooled, and 
h the time in which the stated change of 
temperature occurs. Then the horse-power 
equivalent of the internal energy is 


0.1138 X 7782 wit 
33,000 


No fastenings can resist the force of ex- 
pansion, and it is, therefore, necessary to 
design pipe lines so that a movement of 
from 1% to 6 inches will be possible per 
100 feet of length between rigid points. 


SIMPLE AND Direct Pipe ARRANGEMENT 


In Fig. 1 is represented in elevation 
what would appeal to many as the sim- 
plest and most direct method of running 
a steam pipe from a boiler nozzle at A to 
an engine at B. When steam is turned on 
the increase in temperature causes thie 
three sections of pipe to expand. The 
section from J to d, if unaffected by con- 
nections, would expand from d to c, the 
distance being, of course, greatly exag- 
gerated. Similarly, section K a would ex- 
tend upward to b, the flanges A and 8 
being rigidly fixed. Meanwhile, da 
also expanding to the length eg, and th 
final position of the pipe line will | 
J fhK, as indicated by the heavy dotte 
lines, the angles, originally Jda and Ka 
being now distorted to the shapes Jf" 
and K hf. 

Fig. 2 shows an enlarged view of th 
distortion at the point f. The elbow, bein 
of cast iron, will bend very little, so tha 
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the two connecting pipe sections must as- 
surie the bent shapes shown. A severe 
strain is now exerted, tending to break 
the pipe sections across A B and CD, to 
break the fitting across F E, and to open 
the joints G, H and J. The construction 
is simple, but inadequate. 
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k g and the two elbows at e and g. The 
pipes A a and Bd are, however, now per- 
fectly free to extend upward, raising je, 
eg and gk without distortion. When 
these three expand, the elbows j and k 
are free to turn slightly on the threads, so 
that k g may take the position kh, and j e 
the position jf, without any distortion at 
k or j. There will be still some strain at 
e and g, in their new position f and h, 
and the pipe line will have the form 
jfhk; but as the section eg is long, this 
deformation may result in a flexure, pro- 
ducing the curve fh without imposing 
excessive .strain at f and h. This method 
of offsetting pipe lines to provide for ex- 
pansion has been practiced from the early 
days of steam-heating systems, in which 
connection it is still in common use. It 
is also frequently exemplified in power 
plants of small size or in which space is 
limited. It is best described by the com- 
mon rule that change of plane should ac- 
company changes of direction. 

There are several objections to this 
form of construction. Pipe systems with 
it cannot be designed with reference to 
directness and simplicity alone, nor with 
reference to convenience of support and 
suspension nor tu the proper disposal of 
water of condensation. The general ar- 
rangement of the lines becomes too largely 
fixed by the condition of expansion. Too 
much space is wasted. In large plants, 
where the pipes are of large size, the ex- 
pense is considerable. The strongest dis- 
advantage, however, is that this type of 
design increases the number of joints and 
as the operating expense of a piping sys- 
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FIG. 3 


OrrseTTING TO ProvipE FOR EXPANSION 


lig. 3 shows a construction less sim- 
ple but more satisfactory. The pipe line 
is now offset in a horizontal plane, mak- 
ing the apparently unnecessary angles 
je. and k ge, and using, also apparently 
to no purpose, the lengths of pipe j e and 


tem is proportional to the number of 
joints, the fewer there are, the better. 


THE EXPANSION JOINT 


The first attempts to avoid the disad- 
vantages of offsetting large pipe lines led 
to the development of the expansion joint, 
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which in its simplest form consisted of a 
machined pipe end free to move in and 
out of a packed gland, as shown in Fig. 4. 
This device has never been popular, par 
ticularly for large work, for which the de- 
sign was modified as shown in Fig. 5. 


These joints were made to permit of 6 











FIG. 6 


inches of movement, and their number on 
long lines was sufficient to make the ex- 
pense noticeable, while on short lines the 
number of joints necessary was almost 
determined by the number of sections of 
pipe. Another objection is that each ex- 
pansion joint adds one to the number of 
pipe joints. The serious difficulty with the 
packed expansion joint was, however, that 
it was always leaking steam, required 
constant attention, and that occasionally 
the pipe end pulled entirely out of the 
gland, breaking open the line and inter- 
fering with operation. It was always felt 
to be a makeshift, and was applied more 
generally on long transmission steam-pipe 
lines than in power-house work. 

Within a comparatively short time there 
has been evolved from the old stuffing- 
box type of joint shown in Fig. 5 the 
more elaborate form of Fig. 6. This has 
two stuffing-boxes instead of one, the 
steam dividing between two paths, so as 
to leave room for the packed gland inside 
the joint. Danger of pulling apart is still 
present, two packed joints are harder to 
keep tight than one. and this form of joint 
is more expensive than that shown in 
Fig. 5. Still, where properly erected very 
good results have in some cases followed 
the introduction of both forms of packed 
joint. It should be noted that joints of 
the types shown in Figs. 4, 5 and 6 re- 
quire the anchoring of the pipe to avoid 
danger of pulling apart when the pres- 
sure is applied on the line. 

Piping specifications frequently contain 
a clause to the effect that the contractor 
is to provide for expansion. Often, as 
well, the supporting of the pipe is de- 
scribed only in the specifications in a gen- 
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eral clause stipulating that the contractor 
is to furnish, all “necessary” supports. 
Such clauses shift the responsibility for 
important features of the design from the 
engineer to the contractor. They relieve 
him in many cases of the principal part of 
his work, and are not fair. A design for 
piping should show in detail the methods 
of supporting and anchoring pipe, and 
the method of providing for expansion. 
If this part of the work is omitted, then 
the steamfitter is called upon not merely 
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Corrugated Copper Tubing 
Fic. 8 


to design the supports and to provide for 
expansion, but also to develop a design 
which will be applicable to rigidly fixed 
conditions as to the arrangement of the 
piping. Proper design under such condi- 
tions is impracticable even with an expert. 
The arrangement of the lines, provision 
for expansion and the method of support- 
ing must be considered together. 

The unpopularity of the packed expan 
sion joint has led to the introduction of 
other forms. One of the simplest is shown 
in Fig. 7. The semi-circular bulge of 
sheet copper permits of a limited amount 
of traverse between the flanges A B and 
CD. Although there are no packed joints, 
this device has several disadvantages. It 
is, of course, expensive and adds another 
joint to the pipe line. Its traverse is small 
and it forms a pocket for water. At the 
temperature necessary for brazing cop- 
per the fibrous nature of that metal is 
destroyed and a serious reduction of ten- 
sile strength and ductility results. 

An improved form of copper-expansion 
joint is shown in Fig. 8. This, originally 
known as the Wainwright corrugated- 
copper expansion joint, is free from some 
of the objections of the forms previously 
described. It is made up of seamless 
drawn corrugated-copper tubing which 
opens and closes like a bellows when the 
piping contracts or expands. It is made 
in sizes up to 18 inches, and has been 
largely used for long-distance transmis- 
sions and to some extent in power-house 
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work. It has a fairly long traverse and 
forms no water pocket. It can scarcely be 
considered universally applicable in power- 
plant practice, on account of the expense 
and of the extra joint in the pipe line. 
Cases have been found in which the cor- 
rugated-copper expansion joint buckled 
out of shape, so that the design is some- 
times modified by having stay-rods run 
through from flange to flange, these 
closely fitting against the copper corruga- 
tions and holding them in place. Since 
the coefficients of expansion of copper and 
bolt iron differ, and the copper is first 
heated to a higher temperature than the 
bolts, this construction is open to serious 
objection. 

Fig. 9 illustrates a reversion to the old 
offsetting system of Fig. 3, with pro- 
vision for avoiding the buckling of the 
pipe along fh. In Fig. 3, if the elbows 
and 7 are flanged instead of 
screwed, and if g and k, e and j are bolted 
directly together without the intervening 
pipes gk and ej, then in Fig. 9 we have 
a device for avoiding buckling. In this 
illustration the joint between an elbow 
and a tee is illustrated, but the same de- 
sign would answer equally well for two 
elbows bolted together. Instead of being 
connected by bolts through the flanges, 
each flange is recessed and the recesses 
ground to form seats for a_ similarly 
ground ring. The contact faces are shaped 
to a radius, so that the two- fittings are 
free to swing independently of each other 
within the limit imposed by the % 
inch of clearance between the flanges. The 
joint is made tight by the two 1%-inch 
bolts which draw up the heavy end blocks 
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FIG. 9 


against bosses cast on the backs of the fit- 
tings. Between the blocks and the bosses 
a similar ground joint is placed. This 
particular design was largely used in the 
Schenectady Locomotive Works. In con- 
nection with the offset arrangement of 
piping shown in Fig. 3 it gave perfect 
freedom from strain on the joints, pipes 
or fittings, was comparatively inexpen- 
sive, and was easily kept tight; but, of 
course, all of the objections to. the offset- 
ting system applied with equal force to 
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that system when supplemented with ¢! 
type of expansion joint. It was us 
largely on low-pressure heating lines 
especially long lines, but for the reas: 
already given was not especially suita! 
for piping in the power house. 

An expansion joint similar in princi; ic 
to the one just described is shown in Fig 
10. This device consists of a pair 
socket pieces BB provided with pi 
flanges and connected by swinging links 
A short pipe section A, a portion of each 











end of which is machined to a spherical 
surface connects the two sockets. The 
ball-and-socket joints thus formed have 
stuffing-boxes provided to seal any pos- 
sible leak. These joints are usually made 
to compensate for elongation equal to the 
diameter of the pipe. 


Pipe BENDS ARE PREFERABLE 


We now come to the type of construc- 
tion generally adopted at present, involv- 
ing the use of wrought-iron pipe bends. 
The bend differs from the common cast 
fitting in being of greater radius, it being 
impossible to bend wrought-iron pipe with 
any certainty as to outcome to a shorter 
radius than six times its diameter. At 
this radius, standard full-weight pipe can 
be bent with ease, extra-heavy pipe with 
rather more difficulty and with poorer re- 
sults. Bends are obtainable in various 
shapes, some of which are illustrated in 
Fig. 11. A longer radius than six times 
the pipe diameter can, of course, be used, 
the only limit to the radius being that im- 
posed by the length of the pipe and the 
angle through which it must bend within 
that length. Bends far more complicated 
than any of those shown in Fig. II are 
readily obtainable. The function of the 
bend, in providing for expansion, is shown 
in Fig. 12. Here we have the same con 
ditions as in Fig. 1, and if the length be- 
tween A and B is not too great, the 
flexure of the two bends will be sufficient 
to take care of the elongation between 4 
and b without imposing excessive strain 
on the joints of the pipe line. Further, the 
bends decrease the number of joints in 
the line, Fig. 1 showing six joints in all. 
and Fig. 12 only three. The offset con- 
struction of Fig. 3 gives ten joints. An 
expansion joint on Fig. 1 would make the 
number eight. The bend is superior to 
all other constructions, with regard to 
the number of joints. This feature alone 
is almost an unanswerable argument for 
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its use in the power plant. The saving in 
cost of flanges, labor, bolts and gaskets 
is considerable, and the operating advan- 
tages of the greatly decreased number of 
joints are enormous. No part of the 
power plant has so low a factor of safety 
for continuous operation as the pipe joint. 

Besides saving joints, the bend de- 
creases the amount of pipe used. If we 
assume the various bends of Fig. 11 to 
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FIG. 


be shaped to radii equal to 6 d, excepting 
as otherwise noted (d being the nominal 
diameter of the pipe expressed in feet), 
then, if the tangent ends are made equal 
to d, as indicated, we have the conditions 
of Table 2. 


TABLE 2. SAVING IN PIPE LENGTH DUE 
TO USE OF BENDS. 


Length of 
Straight Pipe.* 
Per Cent. of 
Length of Pipe 
| Saved by Bend. 


Kind of Bend 
Pipe in Bend. 
Equivalent 





Long " 18 + 2.58d 
Offset < 12.92d 
U 26d 
Expansion 
Square 
Loop 





*To obtain this equivalent length, we have 
the following relations: In Fig. 18, 
HDBEFG is the bend, HDCBEJFG 
the anaes length of —_ pipe, Lv y- 
up with 45-degree elbows. Now OB 
and angle BOD = = ares, _hence pa 
BAOQ= 45 degrees, and BO=6 -] 
40=>08 secant 45 y Ane = 6d 
1.4142 = 8.5 d. AD=AO—6d=2 ba. 
} C=AD_ secant 45 
54 d. C2 = 
The total 
of net pipe, = =HD + DC++ 
CBh+BE+EJ+dF PG = d +250 + 
246d 4+ d+ 2.46d 4+ 5d t+ a 12.9 92 


\ variable saving in length of pipe is 
thus shown, which in nearly all cases is 
of notable amount. This simplifies the 

blem of support, decreases strains on 

ts, decreases the force resulting from 
ration and the labor for erection, and is 
erally desirable. A further, and some- 
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times greater, saving in weight results 
from the decreased number of joints. 

A saving in the length of pipe results in 
an operating advantage due to the de- 
creased loss of heat from the steam by 
friction and radiation. The radiating sur- 
face is cut down in proportion to the re- 
duction of lengtn, and the friction losses 
are less, due to the less length and to the 
decreased number of short turns. The 





use of bends tends toward simplicity and 
directness of construction. The design 
can be adapted to cramped locations and 
takes care of expansion without any of 
the disadvantages of the other methods 
proposed. The exact amount of flexibility 
to be relied upon from various forms of 
bend is a matter of some uncertainty. 
Distortion beyond a certain stage un- 
doubtedly leads to high strains on the 
joints. Before reaching excessive strains, 
however, flexibility at least equal to that 
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pays for bending the pipe. In many in 
stances on low-pressure work the saving 
in length of pipe alone is sufficient to pay 
for bending. Some of the cost of pipe 
covering is also saved, and the expense of 
providing supports is decreased. 

For some years large pipe bends could 
be obtained only from a few manufac 
turers, and some delay was often in 
volved. This condition does not now 


oe 
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FIG. 13 


exist, although it is true that owing to the 
difficulty of forming bends exactly to di- 
mension, the usual practice in construc- 
tion is to delay the installation of re- 
lated parts of the piping system until the 
bends have been received. This retards 
erection, but so also does the introduction 
of modern types of machine-made joint. 
In both cases, the manifest advantages 
overweigh the resulting slight delays in 
erection. 

The only valid objection to the bend 
arises from its limited applicability. In 
Fig. 11, bend A_ replaces two straight 
pipes and an elbow. It is best used when 
making right-angle turns where a long 
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given by other methods may be obtained 
with the proportions of ordinary design. 
What, then, are the objections to bends? 
The question of cost suggests no objec- 
tion. In many, if not most applications, 
the bend is cheaper than the equivalent 
run of straight pipe without provision for 
expansion. This is almost always the case 
in high-pressure plants in which special 
and expensive forms of flanged joint are 
used. The saving in cost of joints then 





line extends from one outlet of the elbow 
3end E is used where both elbow outlets 
communicate with long lines of pipe. 
Each of these bends saves two joints and 
can be secured in any size. Bend C is 
sometimes used for connecting boilers to 
the header. It saves four joints over the 
number necessary with straight pipes and 
elbows. Since wrought-iron pipe cannot 
be obtained in lengths of over 20 feet, 
the length of this bend, 20.84 d, Table 2, 
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limits the practicable diameter to 12 
inches. This is, however, a liberal limit, 
since boiler connections are never 12 
inches in size. Similarly, the maximum 
possible diameter of bend B is 20 inches. 
Since this bend saves four joints, and 
takes care of expansion very nicely in an 
otherwise critical situation, its limitations 
with regard to size are unfortunate, par- 
ticularly as it is most needed on large 
main lines of pipe. It will not answer to 
make it in two pieces, placing a flanged 
joint between, since the strain on this 
joint would be excessive. . Fortunately, 
however, 20-inch sizes are rather unusual 
even on main pipes. Bends D and F are 
most useful, and are employed on long, 
straight lines of pipe. They do not save 
any joints, but are used solely as a means 
of taking up expansion. Their length 
limits the diameters to 6 inches, so that 
they are seldom applicable for the purpose 
for which their shape particularly fits 
them. Some designs show these bends 
made in two pieces, but this is an objec- 
tionable construction, imposing severe 
strains on the joint. For straight runs of 
pipe larger than 6 inches in size, expan- 
sion must, therefore, be taken care of in 
some other manner; the best device then 
being the corrugated-copper ~ expansion 
joint with the traverse sufficiently limited 
to obviate danger of buckling. This can 
be avoided, in the majority of cases, by 
offsetting the pipe at intervals with bends 
like those shown at B, which, however, 
impose some additional frictional and 
radiation loss to compensate for the sav- 
ing in joints.* 


BENDS FoR EXHAUST AND WATER PIPING 


Bends have not come into general use 
on exhaust pipes, as here the expansion 
is a much less serious matter. Various 
incidental advantages secured from the 
use of bends are a matter of course in 
ordinary design with exhaust connections. 
For example, joints are saved and short- 
radius turns avoided by the general use 
of special castings. It is an interesting 
question, however, whether many per- 
plexing variations in vacuum are not due 
to slight leakages resulting from dis- 
tortions accompanying expansion, and 
whether vacuum might not be generally 
improved by the adoption of bends. Ex- 
pansion in exhaust pipes is less only in 
degree; it should be provided for as in- 
telligently and as thoroughly as in live- 
steam pipe lines. 

For water piping in the power plant, the 
decreased friction and wear alone are 
sufficient to justify the general use of 
bends irrespective of the question of ex- 
pansion. 


*Possibly special long lengths of pipe might 
be welded up to order to form such bends as 
D and F. This does not appear to have been 
done in power-plant installations. There 
— be some difficulty In shipping such 

ends. 


POWER AND THE ENGINEER. 
A Small Traction Plant 


By Joun M. ScHWARTZELL 


The Great Falls and Old Dominion 
Railroad Company has an electric traction 
plant operating 18 miles of track from 





FIG. I, 


FIG. 


Rosslyn, Va., to the Great Falls of the 
Potomac, and also a bridge line extending 
across the river from Rosslyn to Wash- 
ington, D. C. The repair shops, barn and 
plant are located at Rosslyn. The plant 
is admirably situated, being located at the 
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foot of a small slope 150 yards from t 
river, from which feed and condensi 
water is obtained. Fuel is carried in ca 
from a nearby spur of the Pennsylva: 
railroad. 


GENERATING PLANT 
Entrance to the plant is effected 








TURBINE UNIT 








2. SWITCHBOARD 


means of a large doorway at the north 
west corner of the building, opening int 
the engine room. This is a large, air) 
room, taking up one-half the area of 
the entire building. The source of powe 


in the plant is a Westinghouse-Parson: 
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un turbine and 500-kilowatt alternator, 
ven at a speed of 1500 revolutions per 
nute, and generating at 400 volts. 
arby is the exciting unit, which com- 
prises a 125-volt direct-connected dynamo 
erated by a Westinghouse 8x13x8-inch 
compound automatic steam engine. 
current from the alternator is con- 
veyed to either or both of two rotary con- 
verters and to a transformer. One of the 
two rotaries, a 300-kilowatt machine, is 
used for the bridge line, which is provided 
with an all-metal circuit, owing to the 
fact that the District of Columbia will not 
allow the use of ground circuits. The 
other rotary, of 500-kilowatt capacity, de- 
livers direct current at 650 volts, and is 
used for operating the main line of the 
The current passing to the trans- 
former is stepped up from 400 to 2200 
volts, and is conducted to a substation at 
Ingleside, Va., a small place 10 miles dis- 
tant. Here it enters another trans- 
former, and the pressure is reduced to 
400 volts again. 


\ 


road. 


It is then conveyed to 
a rotary converter, boosted up to 650 volts, 


direct current, and cut the 


main 


into 
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at one side of the room a short distance 


from the boilers. There are two Worth- 
ington 6x4x6-inch outside-packed plunger 
pumps for supplying the boilers and a 
small Blake 414x334x3-inch for the house 
supply. 

The condensing system was installed by 
the Alberger Condenser Company, and the 
centrifugal pump used in connection with 
the system is operated by a 
house 8%x8-inch steam engine 
steam at 100 pounds pressure. Condens 
ing water is obtained from a cistern sup- 
plied by water from the river. In case of 
a fall in the level of the river, the con 
densing water, after being circulated 
through the system, may be returned to 
the cistern and used over and over again, 


Westing- 
using 


so that it is always possible to operate 
the condenser even in times of shortage. 





A Dangerous Omission 
By W..H. WAKEMAN 


In a certain public building a_ large 
duplex steam pump was used to main 
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line. This maintains the voltage at the 
far end of the line. 

\ll circuits of the plant are controlled 
by a three-panel switchboard equipped 
entirely with Westinghouse instruments. 


It contains seven automatic circuit break- 
ers, 20 single-throw knife switches, and 
the necessary voltmeters and ammeters. 
The middle panel controls the generator 


and converters. 


BoiLErR Room 


e boiler room, which is half the size 
of the engine room, contains four Stirling 
doulle-header water-tube boilers arranged 
They are hand-stoked 
and carry a working pressure of 150 
peunds. The boiler feeders and heater, 
1 is of the vertical pattern, are placed 


in a single battery. 





3. ROTARY CONVERTERS 








FIG, 






tain the required to 
elevators in the usual way. This pump is 
illustrated at A in the accompanying 
drawing, and it discharges through the 
pipe shown and the angle valve B into 
the pressure tank C, but formerly there 
not 


pressure operate 


was no tee in this pipe, as it was 
needed. The relief valve D opened at 


about 5 


sure carried, and discharged into the 
surge tank E. 
Several changes were made in_ this 


plant, one of which consisted of discard- 
ing the steam pump and installing’a power 
pump driven by an electric motor. This 
is shown at F and in order to provide a 
suitable discharge pipe to the pressure 
tank, a cross was inserted at G, but the 
relief valve H was not installed at this 


pounds above the normal pres- . 
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time, and this was the dangerous omis- 
sion. 

When the new pump was ready for ser- 
vice, the steam pump was shut down and 


the angle valve B closed. This left the 
relief valve D in its usual place, but 
there was no connection between it and 


the pump F. Nothing happened as long 
as the new pump, together with its con 
trolling mechanism, worked perfectly, for 
when a of 145 was 
secured the current was shut off by suita- 
ble devices, and the pump stopped. When 
the pressure fell to 125 pounds it started 


pressure pounds 


up again and maintained a working pres 
sure between these two extremes 
CONTROLLER FAILED TO OPERATE 


One day the controller failed to operate, 
the 
proper 


as something prevented automatic 


switch from making a contact ; 
consequently, the pump continued to de 
liver water after the maximum working 
pressure was secured, and it continued to 


rise bevond a safe limit, causing joints in 


the pressure tank to leak, as they were 
badly strained. This afforded slight re- 











FEED PUMPS AND HEATER 

lief, and fortunately the trouble was dis- 

before the tank the 

rent was shut off and the pump stopped. 
The took from this 

narrow had valve D 

put H, where it 1s 


covered burst, cur 


manager warning 
the 
on at 


escape, relief 


off and 
doing duty as a relief from over-pressure 


taken 


of the pump F, and since this change was 


made it has performed its part well, 
although it is quite small when compared 
with the discharge pipes, as the illustra 
tion shows. 

The opening left at D was covered by 
the 


ready for use whenever an emergency re 


a cap; therefore, steam pump A is 


quires, in which case the angle valve B 


would be opened and the relief valve H 
for 
as its capacity ad- 


the which it 


was installed, as far 


would answer purpose 
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mits, but it should be larger in order to 
become a safety valve, which is the real 
object sought in installing it. 


DANGEROUS FEATURES 

When the steam pump 4 was first used 
it was impossible to raise the pressure to 
a dangerous point (unless the pump de- 
livered water faster than D could dis- 
charge it), because the relief valve could 
not be shut off by a stop valve manipu- 
lated by a careless or ignorant engineer, 
but now this is possible under the follow- 
ing conditions: If F is disabled or “laid 
up” for repairs, A may be started before 
the angle valve B is opened, and as there 
is no way for relief (because a cap is 
screwed on at D), pressure may be quickly 
raised to a dangerous point, but it can- 
not affect the tank C, as B prevents it. 

Another dangerous feature of this plant 
is that if the stop valve J is closed to 
pack or otherwise repair the pump, when 
the work is completed the engineer may 
fail to open J before he starts F; there- 
fore, a very high pressure can be quickly 
created on the pump cylinders and con- 
nections in this way, and it may cause 
one or more of them to burst, resulting in 
trouble and expense. This has happened 
in other cases, one of which was not far 
from this pump; therefore, precautions 
ought to be taken in this case and all 
others like it. 


Ways To PREVENT SucH ACCIDENTS 


There are two ways to prevent an acci- 
dent of this kind, one of which is to con- 





— 























SHOWING LOCATION OF STEAM- AND ELECTRIC-DRIVEN 


nect a relief valve between F and J, thus 
making it impossible to shut in the water 
delivered, and the other is to use a check 
valve at J. An objection to the latter is 
found in the fact that there should always 
be a stop valve in the discharge pipe of a 
pump, whether a check valve is used or 
not. 

The relief valve D ought not to have 
been removed until the pump A was taken 
out, because it is possible for it to be 
started up and cause trouble as above 
mentioned. To purchase a new relief 
valve when there is one on hand tat will 
soon be discarded may seem to be a 
waste of money, but a larger valve would 
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be a great improvement in this case. 
Furthermore, the manager who frequently 
runs great risks in order to save small 
amounts of money (provided all plans 
work well) sometimes trouble, 
extra expense and blame for foolish man- 
agement, but he who is always on the 
safe side never has to regret that a mis- 
taken and short-sighted policy caused loss 
of life or limb, or resulted in the destruc- 
tion of valuable property. 

In this case a variation of 20 pounds 
between the highest and the lowest car- 
ried on the pressure tank is mentioned, 
and this may seem to be more than ought 


escapes 


to be allowed in practice, as it is possible 
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of variation was placed at 5 pounds, th 
pump would be started a certain numbe 
of times per hour, but by increasing thi 
limit to 20 the pump runs much mor 
steadily, hence takes less current for th: 
same elevator service, taking it as foun 
in practice. 





The Strength of Aqua Ammoniz 
By F. E. MatrHews 


A correspondent asks: “If aqua an 
monia tests 26 degrees Baumé at 60 ck 
grees Fahrenheit, what will the same an 
monia test at 76 degrees?” 



























































to adjust these electrical devices much 
closer than the above indicates. If elec- 
tric current is generated on the premises, 
and exhaust steam is used for other pur- 
poses, a variation of 10 pounds, or even 
less, might be adopted, but where it is 
bought from a central station, economy 
in its use becomes an important factor. 
More current is used for starting a 
motor in connection with the machinery 
of a power pump than is required for 
keeping it in motion for ordinary eleva- 
tor service, hence a plan that makes it 
necessary to start and stop many times 
per day is more expensive than if fewer 
changes proved satisfactory. If the limit 





PUMPS AND CONNECTIONS 


The addition of a quantity of anhydrous 
ammonia to a quantity of water to make 
aqua ammonia decreases the specific grav- 
ity of the liquid. For example (se: 
Table 1), the addition of sufficient anhy 
drous to pure water to make an aqua soll 
tion of 28 per cent. by weight decreases th 
specific gravity from 1.0, or unity; for th 
water to 0.88 for the resulting aqua. Th¢ 
addition of heat also decreases the speci 
fic gravity of a substance by causing it 
expand. 

One cubic foot of water at its tempe! 
ature of maximum density at 39 degrees 
Fahrenheit weighs 62.425 pounds. Above 
this temperature its weight decreases 
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me idea of the rate of decrease in 

eight with increase in temperature may 

gained from the fact that at 62 degrees 

ihrenheit it weighs 62.35 pounds per 

bic foot, and at its boiling point under 

mospheric pressure, 212 degrees Fahren- 

it, it weighs 59.64 pounds. In other 

ords, the specific gravity of the water 

is been reduced from 1.0 at 39 degrees 
Vahrenheit to 59.64 + 62.425 = 0.954 at 
212 degrees Fahrenheit. 

Since both increasing the strength of 
the solution and raising the temperature 
of the solution decrease its specific grav- 
ity, it is obvious that a change of temper- 
ature, if not corrected for, will lead to 
erroneous notions regarding the strength 
of the solution, too high a temperature 
by producing too light a solution leading 
one to think that the solution is stronger 
than it really is, and too low a tempera- 
ture by producing too heavy a solution 
leading one to think the solution weaker 
than it really is. 
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perature for taking Beaumé hydrometer 
readings, or apply an appropriate factor 
of correction which is a function of the 
expression for the expansion of the solu- 
tion in question. 
pand equally for each degree increase in 


As water does not ex- 


TABLE 1. STRENGTH OF AMMONIA 


LIQUOR 
Percentage of Degrees Degrees 
Ammonia by Specific Baumé Baumé 
Weight. Gravity. Water 10. Water 0. 
0 1.000 10 0 
1 0.993 1l 1 
2 0.986 12 2 
4 0.979 13 3 
6 0.972 14 4 
8 0.966 15 5 
10 0.960 16 6 
12 0.953 17.1 7 
14 0.945 18.3 8.2 
16 0.938 19.5 9.2 
18 0.931 20.7 10.3 
20 0.925 21.7 11.2 
22 0.919 22.8 12.3 
24 0.913 23.9 13.2 
26 0.907 24.8 14.3 
28 0.902 25.7 15.2 
30 0.897 26.6 16.2 
32 0.892 27.5 17.3 
34 0.888 28.4 18.2 
36 0.884 29.3 19.1 
38 0.880 30.2 20.0 


TABLE 2. CORRECTION FOR TEMPERATURE OF AQUA AMMONIA.* 
The figures in top row indicate degrees Fahrenheit; those beneath give the strength of Ammonia at 60.° 
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The specific gravity of aqua ammonia changes with the temperature at which it is measured 
with the hydrometer. The readings are too high if the temperature of the ammonia is over 60° F., 
and too low if under. To ascertain the exact strength of ammonia at 60° F., make the corrections 
for temperature in accordance with the table, thus: 264° ammonia, measured at a temperature 
of 80° F., is equal to 254° ammonia at a temperature of 60° F. F . . i 

This table was published in 1899 in Machinery of Refrigeration, by Norman Selfe, and is credited 


permission of Henry Vogt Machine Co.” 





in order to determine the true strength 
of a solution one must, therefore, either 
heat or cool the solution to some prede- 
termined standard temperature, as, for 
example, to 60 degrees Fahrenheit, which 
has been adopted as the standard tem- 


temperature, and as, in fact, it even ex- 
pands with a decreasing temperature be- 
low 39 degrees Fahrenheit, the factor of 
correction can be determined more ac- 
curately experimentally. 


For convenience, the accompanying 
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Table 2 has been arranged for indicating 
at a glance the actual 60-degree Fahren- 
heit Beaumé density corresponding to the 
apparent Beaumé density as indicated by 
a Beaumé hydrometer at temperatures 
above 60 degrees Fahrenheit. 

Take, for example, the following: If 
aqua ammonia tests 26 degrees at 60 de 
grees Fahrenheit, what will it test at 76 
degrees Fahrenheit?” 

From the table it is readily seen that 
26-degree aqua at 60 degrees Fahrenheit, 
when heated to 76 degrees Fahrenheit, 
will test 25 degrees. This is determined 
by locating the strength of ammonia re- 
quired at 60 degrees Fahrenheit (in the 
body of the table) under the increased 
temperature (at the top of the table), and 
then referring to the left-hand column 
opposite the required 60-degree Fahren 
heit staridard temperature. In this case 
25 degrees will be found opposite 26 de- 
grees under 76 degrees Fahrenheit, indi- 
cating that the extra heat required to 
raise the temperature of the solution from 
60 degrees Fahrenheit to 76 degrees 
Fahrenheit caused it to make the Beaumé 
hydrometer read 25 degrees, when the 
strength of solution would have caused it 
to read 26 degrees had the temperatiire 
been 60 degrees Fahrenheit. 





Ohio Society of Mechanical, 
Electrical and Steam 
Engineers 


The next meeting of this society will 
be held at Toledo, Ohio, November 20 
and 21. A large attendance is antici 
pated in consequence of unusually inter 
esting features to be brought out, full 
particulars of which will be announced 
shortly. In connection with this meeting, 
also, the society will publish its Prececd- 
ings itself, which will enable it to get all 
the papers presented into print, which 
has not been the case heretofore. 

Incidentally, it is announced that Wil 
liam A. Rowe has resigned as secretary, 
having accepted a_ situation with the 
American Blower Company, and David 
Gaehr has been appointed to fill the unex 
pired term of Mr. Rowe. Further par 
ticulars may be obtained of President 
Frederick W. Ballard, 601 Canal road, 
Cleveland, Ohio. 








The Swedish State Railways, by way of 
experiment, will take over the working for 
a year of the large Majeujanka peat de- 
Should the re 
sult be as satisfactory as is anticipated, the 


posits in North Sweden. 


State Railways are understood to intend 
going in for peat production on a large 
It is not 
for locomotive fuel the peat is intended, 


scale in the north of Sweden. 


but for heating of waiting rooms, offices, 


engine houses, etc. 















The 


Plunger 
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Elevator 


Rack and Pinion Valves for Otis Freight Elevators; the Type of Valve 
Used for High Speed; Notes on the Care of the Plunger and Ropes 





RACK-AND-PINION VALVE 
The rack-and-pinion valve, which is 
used for elevators that run at a velocity 
too great for the lever valve, is shown in 
Fig. 265. The valve itself is the same as 
the lever valve, but the connecting rod F’ 
is replaced by the rack R, and this meshes 
with a pinion P that is mounted on the 
shaft that carries the hand sheave S. The 
rack R is made of a round rod with the 
teeth cut on one side. A casing D is pro- 
vided to cover the rack and pinion, and 
this is clamped against the upper end of 
the valve cylinder by means of the cap 
1’. Opposite the pinion P the cover D 
has a finished surface against which the 
rack bears so as to be held in mesh with 
the pinion. This sliding surface and the 
pinion § shaft provided with grease 
cups E and F to keep them properly lubri- 
cated. The rack is so formed at the ends 
that it cannot be run out of gear, even if 
there are no stops outside of the valve to 
limit the movement of the hand rope. 
When the pinion reaches the last tooth it 
strikes the curved end of the rack and 
can go no farther. 


are 


Type oF VALVE Usep For HicH SPEED 


The type of valve used when the car 
speed is so great that the plain rack-and- 
pinion valve will not give sufficient hand- 
rope movement, is shown in Fig. 266, 
which presents vertical elevations taken 
at right angles to each other. The hand- 
rope sheave S is mounted on a shaft A 
that carries a pinion B, which meshes 
with a gear wheel C mounted on a second 
shaft D. This shaft carries a second pin- 
ion E that meshes with the rack F on 
the end of the valve rod, as is shown in 
Fig. 267. The relative positions of these 
parts is more fully shown in the plan 
view of the valve, at the top of the draw- 
ing. The pinion B and gear C are cov- 
ered with a casing, and so are the rack 
F and pinion £, as is clearly shown in Fig. 
268. In Fig. 267 it will be noticed that 
the rack F is provided with stops on the 
back at each end so that it cannot be run 
out of gear with the pinion. 

All the valves shown in the preceding 
illustrations are balanced insofar as the 
pressure of the supply water is concerned, 
as this pushes up against the piston A 
and down against the piston B, and as 
both pistons are of the same diameter, 
the pushes are balanced, but if the dis- 
charge tank is higher up than the valve, 
as is generally the case, the valve will 
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not be in balance because there will be a 
pressure acting under the piston C that 
will be greater than the atmospheric 
pressure acting on the top of the piston 
C that will be greater than the atmospheric 
pressure acting on the top of the piston 
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stallations is shown in Fig. 268. The 


only difference between this and the other 
valves is that a section is added to the 
lower end of the valve cylinder and th« 
valve rod is lengthened out so as to carry 
an additional valve piston D. With thi 
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FIG. 265 


A. For cases of this kind it is necessary 
to provide another valve piston under C 
so that the back pressure from the dis- 
charge tank may act upon it and thus bal- 
ance the pressure acting under the piston 
C. The type of valve used for such in- 


construction the two pistons C and D bal 
ance the back pressure from the discharg 
tank, and the pistons A and B balance th: 
pressure from the supply pipe. 

Plunger elevators have fewer movin: 


parts than cable hydraulic machines 
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hence they should be easier to keep in 
proper running order. The counter- 
balance ropes run over a sheave located 
at the top of the elevator well in the same 
position as the main overhead sheave of 
-able-hoisted elevators. This sheave is 





Supply 











To Cylinder 














Discharge 


FIG. 


of the same type as those used with cable 
elevators and is mounted in the same way, 
so that it requires the same attention. 
The ropes that run over it do not require 
as close inspection as the lifting ropes of 
cable machines because they are several 
times as large as is necessary to support 
the weight of the counterbalance, owing 
to the fact that they not only hold this 
weight, but also act as a compensating 
balance to offset the varying weight of 
the column of water displaced by the 
plunger. The diameter of the plunger is 
almost invariably 6% inches, so that the 
water displaced for each foot of length 
is 0.2304 cubic foot, and the weight of this 
quantity of water is about 14.33 pounds. 
The weight of the ropes required to com- 
pensate for the varying weight of the 
water displaced by the plunger is just 
one-half this amount, as can be easily 
seen from the fact that each foot of rope 
hanging above the car adds its weight to 
the latter, while each foot of rope hang- 
ing above the counterbalance deducts its 
weight from that of the car; hence, to 
exactly balance the water displaced by 
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the plunger the ropes must weigh one- 
half as much per running foot. 

Although the ropes are far stronger 
than necessary, it is- important to keep 
them all drawn up to the same tension, 
and this can be done with a sufficient de- 
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gree of accuracy by pushing them side- 
wise at a point several feet from the end 
and noting whether they all offer about 
the same resistance to being moved. The 
end-fastening bolts must be held so that 
they may not work loose and slack the 


ropes. As a rule these bolts are pro- 
vided with means for holding the nuts 
from turning, but even these locking de- 
vices can get out of order occasionally, 
and they should be inspected frequently. 

The ropes that operate the valves 
should be kept in perfect condition, and 
the sheaves over which they run should 
have the bearings well lubricated; care 
should be taken that there is nothing 
nearby that can fall into them and cause 
the ropes to run off, or to be jammed. 
This applies especially to the automatic- 
stop valve ropes, for if these should be- 
come disabled the car would in all proba- 
bility run far enough above the upper 
floor to do damage, or strike the lower 
bumpers violently the first time the 
operator permitted the car to run to the 
end of the trip without closing the main 
valve. 
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PLuNGeR Wit Give Littte Trou, te. 

The plunger, if kept in proper condi 
tion, will give very little trouble, but if 
an elevator is out of service for some 
time and the plunger becomes rusty from 
want of proper protection, when it is 
started up the rough surface will act upon 
the packing like sandpaper, and 
cause it to leak. Whenever an elevator 
is put out of commission for any length 
of time, which is unusual, the plunger 
should be run slowly on the last down 


soon 
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ward trip that it makes, and the surface 
should be wiped dry and then covered 
with a hard lubricating grease, so that 
in passing down through the stuffing box 
into the cylinder, all the grease will not 
be rubbed off, but a thin layer will be 
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left that will serve to protect the metal. 
if the elevator plunger is lubricated by 
a lubricating compound put in the water, 
it will not be necessary to grease the 
plunger, as it will receive a_ protective 
coating from the greasy water. 

When an elevator that has been idle 
for some time is started up, the plunger 
should be carefully examined, and if it 
shows any rough spots they should be 

































































FIG. 208 


smoothed off, but should not be 
used for this purpose. As a rule use 
the softest polishing material that will do 
the work, such as whiting, pumice stone, 
and in extreme cases sandpaper. Draw 
filing file is the best 
means for smoothing the rough spots if 
they are very rough, but be sure the file 
is a dead smooth cut or next to it. After 
draw filing a fine polish can be obtained 


emery 


with a very fine 
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by using the finest grade of sandpaper 
and finishing with rouge cloth. In fact, 
for ordinary roughness, the rouge cloth 
alone will answer every purpose. 





The Quality of Steam 


By Harotp V. CoEs 


In the September 1 issue was  pub- 
lished an article on the “Quality of 
Steam,” by W. D. Spooner, which at- 
tracted my attention. I desire to correct 
some impressions left by Mr. Spooner’s 
article and point out some things he 
omitted, as well as to give the mathemati- 
cal demonstration and use of the throt- 
tling calorimeter of the reservoir type. 

This calorimeter, shown in Fig. 1, con- 
sists essentially of a reservoir which can 
be made out of a piece of 4-inch extra- 
heavy pipe about 10 inches long, capped 
by two blank flanges, the upper flange 
being tapped for a 34-inch pipe connected 
to a nozzle for the steam supply; a brass 
thermometer well and a siphon for a test 
gage. The thermometer well should ex- 
tend into the calorimeter about two-thirds 
of the reservoir’s hight. ‘The steam-supply 
pipe is provided with a throttle valve near 
the calorimeter. The lower cap is tapped 
for a 1I-inch pipe in which is placed a 
back-pressure valve. 

The boiler pressure should be deter- 
mined by a test gage on the main steam 
line near the calorimeter, and not as Mr. 
Spooner has shown it in his sketch. In 
his case the gage is liable to be in error 
due to the velocity of the steam flowing 
in the pipe, which will consequently make 
the gage reading too low. 

The completed calorimeter is wrapped 
in hair felt, of the customary thickness for 
a 4-inch pipe, and then lagged with wood 
to reduce the radiation of heat to a mini- 
mum. 

When steam is to be sampled the throt- 
tle valve is opened wide and steam al- 
lowed to flow through the calorimeter for 
about ten minutes before readings are 
taken, in order to warm up the apparatus. 
The back-pressure valve is then adjusted 
until a pressure of about 15 pounds per 
inch is registered on the calorimeter gage. 
The thermometer well is then filled with 
a heavy cylinder oil and the thermometer 
allowed to stand until the readings have 
become constant. Readings are then taken 
every three to five minutes, for about fif- 
teen minutes, of the boiler pressure, and 
the pressure and temperature in the calo- 
rimeter. The results then 
and used as follows: 

Let 


pb = Boiler pressure, 


are averaged 


pi Pressure in the calorimeter, 
v Heat of vaporization correspond- 
ing to the pressure /p, 
= Heat of the water, corresponding 
to the pressure / 
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the steam cor 
* responding to the pressure p 
in the calorimeter, 


= Temperature of 


= Temperature in the calorimeter, 

= Per mix 
ture of 100 parts steam and wa 
ter, 


cent. of steam in a 


A,= Total heat of a pound of stean 
at the pressure /p. 

Then since no heat is radiated, we must 
have the amount of heat in a pound oi 
steam at boiler pressure equal the hea 
in the calorimeter, or 


wevtq=A, 4+ Cp (ts— 2,). 


Therefore, 


A.+Cp(4- 4)- | co 
Vv 


Since there seems to be no agreement 
of the authorities on the value of Cp, 
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FIG. I. DETAILS OF CALORIMETER 
specific heat of superheated steam at con- 
stant pressure, the customary value of 0.48 
will be used. The other factors in the 
equation are all obtained by observation 
and from the steam tables. 


Take 
Pressure in main steam line, p— 69.8 
pounds per square inch. 


for example: 


Pressure in calorimeter, p:1 = 12 pounds 
per square inch. 
Pressure of -atmosphere, pa =148 
pounds per square inch.* 
Temperature in calorimeter, 4 — 268.2 
degrees Fahrenheit. 
Absolute pressure in steam pipe equals 
rs b+ by 
or 
69.8 + 148 = 
pounds per square inch. 


84.0 


*This may be obtained from the weather 
bureau. 
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Absolute pressure in calorimeter equals. 


Pi=pfit?hy 


12+ 148 = 268 
ounds per square inch. 


/, at 26.8 pounds = 243.9 degrees Fah- 
enheit. 

A, at 26.8 pounds = 1156.4 B.t.u. 

r at 84.6 pounds = 892.7 B.t.u. 

q at 84.6 pounds = 285.5 B.t.u. 


(he priming then, is 
10) — [ 


This type of calorimeter can be used 
mnly, as Mr. Spooner states, when the 
priming is not excessive, otherwise the 
throttling will fail to superheat the steam. 
To find this limit for any pressure, 4 
may be made equal to f; in the general 


892.7 
= 1.2 per cent. 


1156 4 + 0.48 (268.2 — 243.9) — 285.5 | 
— = —— | 100 
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Mr. Spooner neglects to state that with 
a throttling calorimeter of the disk type, 
unless the disk is properly 
and located in the flanges, the results of 
the test will be impaired by the impact of 
the steam on the disk. 

As I understand Mr. Spooner’s demon 
stration of the expansion of steam in the 
throttling calorimeter, and his computa- 
tion of the superheat temperature, he must 
have assumed that the temperatures of 
saturated steam are proportional to the 
total heat, which, of wrong. 
His final temperature in the calorimeter is 
higher than his initial temperature in the 
boiler, which would seem to border on 
perpetual motion. 

If in the equation for the throttling 
calorimeter we assume the steam is dry 
and saturated at the entrance to the noz- 
zle or orifice, and use the same data that 
Mr. Spooner gives in his example, we get: 


A, =A, + Cy (¢s —4,), 
where A, replaces + r + q. 


designed 


course, is 























equation. That is, we assume that the 
steam is just dry and saturated at the eo A,— A, 
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FIG. 2. 


The following table has been computed 
by Professor Peabody, giving these limits : 











Pressure. mes 
. er 
——| Priming. Cent. 

Absolute. Gage. 
300 285.3 0.077 77 
250 5.3 0.070 70 
200 5.3 0.061 61 
175 50 3 0.058 58 
150 135.3 0.052 52 
125 110.3 0.046 46 
10) 85.3 0.040 40 
75 60.3 0.032 32 
5u 35.3 0.023 23 











In case the calorimeter is operating at 
or near the limit, it is absolutely essential 
that the thermometer be accurate, other- 
wise the calorimeter might show super- 
heating when the steam was dry or moist. 

Experiment shows that no correction 
for radiation need made when 200 
pounds of steam per hour pass through 
the calorimeter. This amount of steam 
will pass through an orifice 4% inch in 
diameter under a pressure of 70 pounds 
per square inch, gage. Hence with the 

ozzle and orifice shown in Fig. 2, no cor- 
rection need be made. I have obtained 


be 


‘xcellent results with the orifice and noz- 
‘le shown herewith. 





ay Pipe Thread — 
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STANDARD ORIFICE FOR THROTTLING CALORIMETER 


Ay— Ay 


be — a 


+ ¢,, 
or 


1181.8 — 1146.6 
o 48 
285.33 degrees Fahrenheit 
for the superheat temperature, instead of 
452 degrees Fahrenheit. 
Again; Mr. Spooner states 
mometer will give a reading too low for 
the boiler pressure. If Mr. Spooner is 
familiar with precision, physicist’s ther 
mometers, he would know that such a 
thermometer, connected for: steam expo- 
sure and properly calibrated is as accurate 
an instrument in the hands of an expert 
as can possibly be obtained. 


+ 212 = 73.33 + 212 = 


that a ther 





The New York Board of Education has 
caused to 
school, known 


be opened an evening trade 
lo 
cated on Fifteenth street, near First ave- 
nue, New York City. There are several 
classes in skilled trades, and it was an- 
announced that there would be a class in 
steam engineering. 
forms 


as the “Stuyvesant,” 


A correspondent in- 
that there were not 
applicants enough to warrant inaugurat 


us, however, 


ing such a course, but if 30 applications 
are forthcoming the class will be opened. 
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Effect of Altitude on Boiling 
Point 


Altitude affects the temperature 


at 
which water boils by affecting the pres- 


sure. Boiling is the flying apart of the 
molecules of the water at the critical 
point when their centrifugal force over 
comes the forces tending to hold them to- 
gether. One of these forces is the pres- 
sure upon the surface of the liquid, and 
as this is diminished the disruption or 
boiling can take place when the water has 
a lower temperature, i.e, when its mole- 
cules have less velocity. 

During the recent convention of the 
National Association of Stationary Engi 
neers at Denver, and the subsequent visit 
of many engineers to the high altitudes 
of Colorado, much discussion arose as to 
the effect of altitude upon the barometer 
and the boiling point. This would ap- 
pear to be a subject of interest not only 
to engineers, but to the average tourist 
as well, and yet there seemed to be no- 
body who could tell anything about it. 

Other things than the depth of atmos- 
phere determine the atmospheric pressure 
or barometric reading. The principal of 
these is the temperature. Obviously the 
colder and denser the air, the greater the 
pressure for a given depth. Moisture and 
dryness, winds, atmospheric tides and 
latitude also affect the pressure. It is im- 
possible, then, to state any definite rela- 
tion between altitude and atmospheric 
pressure. Perhaps as satisfactory an in- 
dex of this relation as is available is the 
table compiled by Trautwine, from Lieu 
tenant-Colonel R. S. Williamson’s stand- 
ard work upon the barometer. This 
gives the value by tenths of degrees from 
184 to 213 degrees Fahrenheit for a mean 
temperature between the stations of 32 
degrees, with a table of corrections for 
other mean temperatures. The values for 
even degrees and at 32 are as follows: 


Boiling Point, Barometer, Altitude, 
Degrees F. Inches. Feet Above Sea’ Level. 
185 17.16 14,649 
190 19.13 11,799 
195 21.26 9,031 
200 23.59 6,304 
205 26.11 3,642 
210 28.85 1,025 
212 30.00 At sea level 


These figures, being interpreted, mean 
that while at level the barometer 
stands about 30 inches, and water open 
to the atmosphere boils at 212 degrees, at 
the of Pike’s and McClennan’s 
peaks, where the altitude is more than 
14,000 feet above sea level, the barometer 
stands betwen 17 and 12 
inches, and the boiling point of water 
185 and 190 de 
The fact that it is impossible to 
raise the temperature of water above this 
point, except under pressure, accounts for 


sea 


top 


somewhere 


is somewhere between 


grees. 


the difficulties experienced in cooking, and 
is the basis for the assertion that cook 


ing by boiling is impossible at such alti- 


tudes. 
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Difficult Tunneling for Water Supply 


Providing under Exceptional Difficulties a Large Power Station with 
Condensing Water from a River of Varying Level and Filled with Debris 





B Y 


It has been the writer’s fortune to be 
intimately connected with an interesting 
and rather difficult tunneling operation to 
provide the condensing water supply for 
a power station of about 15,000 kilowatts 
ultimate capacity in a large Western city, 
and if this article points out a few of the 
most difficult problems encountered in the 
installation of condensing plants in the 
central and lower Mississippi river val- 
ley, it will fulfil its mission. 
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FIG. I. 


The power station stands about 300 feet 
from the bank of one of the largest rivers 
in the West, which has the erratic habit 
of all Western rivers of varying in level 
25 or 30 feet in the course of a normal 
year, and considerably more when a sea- 
son of drought and one of flood follow 
each other. As recorded by Govern- 
ment observers, the variations during the 
last 50 years at the point where the sta- 
tion was located has been from a mini- 
mum of 6 to a maximum of 42 feet, as 


| 10’x 10’ 1s 
— fnsasl seal 
r At 
-_— 


MM. R. 


measured from an arbitrary low-water 
mark. These changes occur very sud- 
denly and at almost any season of the 
year, and during the rises the usual 
amount of foreign matter from sewage 
and refuse from various manufacturing 
plants is supplemented by about all the 
classes of matter which water can carry, 
ranging from pebbles rolling along the 
bottom to corn husks, straw, brushwood 
and trees, which ride at various hights 
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from the bottom as they become water- 
logged, the whole mixed with an incredi- 
ble amount of silt. Hence the problem 
of designing an intake for condensing 
water which would furnish a supply at 
extreme low water and still, not become 
unmanageable at high water, was the first 
to demand consideration. The bank was 
found entirely unsuitable, as it was con- 
stantly being undermined and washed 
away by the current, and there was fur- 
ther danger from boats which were often 
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tied up at the bank. It was readily seen 
that a tunnel was by far the best means 
for securing the water supply, and _ the 
question became: What would be _ the 
best way to construct the tunnel? 


A TuNNEL TuHrouGH So.ip LIMESTONI 


The general floor level of the station is 
about 10 feet above the highest recorded 
stage of the river, having been established 
with a view to keeping the main units 
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PLAN OF STATION AND LOCATION OF TUNNEL TO RIVER 


safe from floods. ‘There is a solid lime 
stone deposit underlying the territory for 
miles on both sides of the river, being 
about 30 feet below the surface at the 
site of the station, the foundations of 
which rested upon it. This limestone was 
found to shelve off sharply between th« 
power station and the river, and the bank 
and bottom of the river itself sloped at a 
very steep angle. As a depth of 50 feet 
was sufficient to insure water at all times, 
the first scheme proposed was to sink a 
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shaft down to the rock and run the tun- 

along the surface of the rock to the 
point where it shelved off, and then go 
down at an incline to a point which would 
be well below the minimum low-water 
mark. It was found upon investigation 
that the course would be through 200 feet 
or more of exceedingly soft quicksand, 
grilled profusely with pilings from ancient 
warehouses, timbers from sunken and for- 
gotten boats, and waterlogged snags de- 
posited by the river in bygone days, so the 
ereater part would have to be done under 
compressed air, which it was desired to 
id if possible. Soundings were taken 
determine as closely as possible the 
contour of the rock, and this plan was 
abandoned in favor of sinking the shaft 
to a depth which would permit a tunnel 
to be cut through the solid limestone to a 
point a considerable distance out under 


the river, and then putting connections 
up through the roof of the tunnel. Great 
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nel about 9x9 feet. The rate of flow was 
to be greatly increased at the intake and 
outlet connections to the river, the intake 
to consist of eight 12-inch branches for 
ease of applying strainers, and the dis- 
charge to be three 18-inch pipes. The 
maximum pressure to which the ducts 
would be subjected was estimated to be 
about 50 pounds at the lowest part of the 
tunnel. A test section of the proposed 
conduit about 8 feet long was built in a 
convenient place, and pressure gradually 
applied with a steam pump. The concrete 
was about 6 inches thick, and systemat- 
ically reinforced with steel bars, and it 
was found impossible to burst it asunder 
with any pressure available, but at I10 
pounds it began to leak badly, and at 150 
pounds it leaked water from numerous 
cracks to the capacity of the pump, which 
was about 50 gallons per minute. Upon 
reducing the pressure to 50 pounds again, 


the leakage nearly all stopped. Consider- 
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tend it under nearly the whole length of 
the building to permit of easy connection 
to the circulating pumps. The complete 
equipment of the station had not then 
been installed, and the existing machinery 
was near the south end. When the proper 
location had been reached, a 7x10-foot 
shaft was cut, working from top and bot- 
tom, connecting to the engine-room base- 
ment. : 

Centrifugal circulating pumps had been 
selected on account of the gritty nature 
of the water, and as they are much more 
reliable when so placed that the water 
can flow to them, it was decided to set 
them at an elevation somewhat below the 
low-water stage of the river, which would 
be about 45 feet below the engine-room 
floor level. A room was cut out of the 
solid rock at that level large enough to 
accommodate the pumps, and the dis- 
charge pipes of the pumps extended up 
the shaft to the condensers in the base- 






River 


Low Water Level 











difficulty was experienced in getting ac- 
curate soundings near and in the river 
'‘o indicate the depth of the rock, as the 
top ledges were cut in all manner of 
shapes by water, fissures 10 to 30 feet in 
lepth having been found. It was not 
wished te go any deeper than positively 
necessary, and after as thorough explora- 
lion as practicable, it was decided from 
he data gathered that a depth of 90 feet 
the surface of the ground should 
ample margin in the rock for a 
safe roof. 


Tue PLan FInAtty ApopTep 
lo provide sufficient water for the ulti- 
mate capacity of the plant, which was 
growing rapidly, a 48-inch circular duct 
would be required. It was decided that 


48-inch circular reinforced-concrete ducts 
snould be used for both intake and dis- 
charge, and the two pipes laid in a tun- 
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ing the fact that this concrete had not 
had time to set fully, the results had a 
very satisfactory appearance, and it has 
now been found that after two years’ 
service, there is scarcely a drop of leak- 


age in nearly 600 feet of this conduit. 


Pumps 45 FEET BELOW ENGINE-ROOM 
FLOOR 

A toxto-foot shaft was accordingly 
located about 50 feet from the north end 
of the power station, between the build- 
ings and the river, and a suitable derrick 
and hoist installed. The shaft was sunk 
to the predetermined depth through about 
20 feet of earth feet of 
rock, and tunneling .was commenced in 
both directions, the general trend being 
east and west. The west extension was 
carried on a slight upward grade to a 
point about under the center of the engine 
room, and a turn made there so as to ex- 


loose and 70 


ment, 28 feet above, and the exhaust pipes 
extended down the remaining distance to 
the condensers. In this section perfectly 
solid rock was encountered the whole dis- 
tance, with scarcely a flaw or a drop of 
water, 
been 


and, the surveying work having 
accurately done, the section was 
completed in exact accordance with the 
original plans. 


Serious DIFFICULTIES ARISE 

In the east section, however, many diffi 
culties, some of them rather serious, were 
met and had to be overcome. After going 
about 130 feet to the east from the shaft, 
considerable seepage was encountered and 
the following system of pilot holes was 
started and maintained to the end: About 


5 feet was blasted out at each cut, and 
three of the holes at certain locations 


were extended to a distance of about 18 
ahead of the working face. 


feet The 
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river was rather high about this time, and 
including a slight down grade the tunnel 
was at a depth of nearly 90 feet below 
the surface of the water, corresponding 
to a pressure due to the water of about 
40 pounds per square inch, and if any 
of the had been missed while 
sounding and the cut blasted through 
into one, the results would have been 
disastrous. The material just above was 
known to be a very soft quicksand, and 
the proximity of the river would make 
it certain to flood the lower part of the 
station through the west end and the 
shaft there, and compressed air at a high 
pressure would have to be used to re- 
claim the whole tunnel. 

At about 160 feet, sure enough, a fis- 
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sure was located by the pilot holes, and 
the flow of water through the 1%4-inch 
pilot holes indicated that the danger was 
real enough, but it was known that the 
river could not yet be reached. Pilot 
holes were sunk in a downward direction 
from the heading, and it was found that 
a drop in elevation of about 12 feet would 
permit the tunnel to be extended onward. 
A slope in the tunnel would not be par- 
ticularly objectionable within certain 
limits, so an incline of about 70 feet in 
length was made, and the tunnel was re- 
sumed on a little over 12 feet 
lower. At a distance of about 270 feet 
from the shaft the pilot holes again ran 
out of the This 
sponded with a depth of about 15 feet of 
-water at the low-water stage of the river, 


level a 


rock. distance corre- 
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and pilot holes extended downward as 


before failed to locate rock at any availa- 
ble depth, so progress on this section was 
suspended awaiting the results of certain 
other work. 

As room would be _ re- 
quired to make connections with the river, 
it was decided to terminate the intake and 
discharge conduits in separate headings, 
and as it was indefinite just how far it 
would be possible to go, a branch for the 
discharge was cut from the downstream 
side of the tunnel at a distance of 220 feet 
east from the shaft, to accommodate the 
discharge conduit, and it was run to a 
distance of 315 feet, which was plenty far 
enough, being under a minimum depth of 
water of 25 feet, and a chamber 12 feet 


considerable 
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SECTION THROUGH DISCHARGE HEADING 


wide by 20 feet long and 15 feet high was 
cut. This was a longer distance out and 
had a greater depth of water over it than 
the intake tunnel so far, and as the com- 
pany necded condensing water badly, it 
was proposed that this side should be 
completed first, and part of the permanent 
discharge pipes used for a temporary in- 
take, which would be sufficient for exist- 
ing conditions by working the pipe at a 
high rate of flow, leaving the more 
numerous connections for the permanent 
intake to be finished so that the plant 
would have the benefit of the circulating 
water supply. 


Some EXPERIMENTAL Work 
While the chamber was being cut out to 
provide room to project the large pipes 
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up through the rock, the scheme for di 
the work was experimented with and p 
fected on a small scale in the idle ; 
tion of the intake tunnel, a bulkhead being 
built in the west end to guard against 
results of a possible accident, and the « 
nections made to the circulating pw 
For the permanent discharge, three holes 
about 4 feet center to center were c 
fully cut in the rock in the upper co: 
of the discharge chamber deep enough to 
receive specially made cast-iron sleeves a 
little over 18 inches inside diameter, 
which were inserted in the holes and 
blocked up to an angle of 45 degrees 
toward the river above, and cemented into 
the rock. Each sleeve had a flange pro- 
vided at the lower end for a 20-inch gate 
valve, and after the cement had _ set 
thoroughly, the valve was bolted on. 
Then the remaining rock was cautiously 
removed through the sleeve until a mere 
shell was left, which was drilled full of 
holes by a man who was boosted up into 
the sleeve and furnished with a small air 
drill. The valve was then carefully in- 
spected to insure its working freely, and 
a sluice gate also installed for use in case 
of accident to the valve. The small holes 
in one sleeve were next charged with a 
very small amount of dynamite in each, 
three trusty men were assigned to close 
the valve when the blast should be fired, 
and the small charges in one set of holes 
were fired simultaneously with electricity 
A deluge of sand and rock and water 
followed instantly, and quick and _ sure 
work was necessary to get the valve shut. 
This required about 40 seconds, and on 
each occasion the better part of a carload 
of debris entered during that time, besides 
several feet of water. 

The remaining distance from the roof 
of the chamber to the water in the river 
was about 20 feet, consisting of some 7 
feet of rock and the remainder loose rock, 
sand and gravel. Three sets of 18-inch, 
outside diameter, pipes 27 feet long were 
provided, each set consisting of two sec 
tions 13 feet 6 inches long, which allowed 
the pipes to extend upward about 5 feet 
above the bottom of the river. The upper 
end of the first section of each pipe was 
closed by a loose, pointed cap, which 
itself was tapped out for a 3-inch jet, and 
this end was inserted into a stuffing box 
which was bolted on 
the valve was opened, 
13 feet 6 inches long was forced up 
through the sleeve by hydraulic jacks. 
Considerable difficulty was experienced 
in getting the 18-inch pipes started, as the 
sleeves had settled full of loose rock and 
sand as soon as the opening was made 
through the solid rock, and it required a 
pressure of several hundred-thousand 
pounds to move the pipes at some points, 
nearly enough, in fact, to crush the pipes 
The first section, with the cap on the end, 
was pushed up until the lower end was 
within a few inches of the valve and 
secured temporarily, and the second sec- 


below the valve; 


and the 


section 
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was fastened to it by an inside sleeve 


tl sleeve, 


and calked to a 





countersunk on the outside 
rm the flush joint necessary to pass 


rivets 


ugh the stuffing box and sleeve. After 


rst section had been forced through 
progress comparatively 
second section was pushed 
the stuffing box and valve 
recess provided for the 
se in the sleeve. 

e reinforced-concrete duct or conduit 
by this time been completed to the 
f the discharge branch, and a heavy 
e for each of the 20-inch connections 


was 
and the 
through 





Solid Limestone 


About 8 
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of the discharge branch. A 12-inch pipe, 
perforated with 34-inch holes to serve as 
a strainer, was projected out through each 
of the two 18-inch pipes on the upstream 


side, which 


were later to complete the 
discharge system, and connected to the 
20-inch pipe, completing the provision for 


temporary supply. 


SAND, GRAVEL AND COAL IN THE 
CONDENSERS 
This having been done, the condensing 
plant started, and the anticipated 
difficulties combated. The of these 


was 


first 
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the valve was opened, and it was found 
upon trial that the strainers could be kept 
clear without closing them off or inter- 
fering with the vacuum on the condenser 
plant in the least, and a 


very small air 

compressor would serve to charge the 
tank. 

The next serious trouble was the en 

trance of untold quantities of sand and 

gravel and coal into the condensers. The 


conduits were of much greater size than 
required for the capacity of the plant at 
that time, but it was reasoned that they 
would only fill with silt to a point where 
the increased velocity of the water would 
scour them, and anything more entering 
them would through. It took 
some time to arrive at the cause of the 


pass on 


sand troubling so seriously. It was at 
first suspected that it entered through a 
loose joint between the 18-inch pipes and 
sleeves, but this was rejected as impos- 
sible, as they had been calked iron to 
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the river was cemented into the end, 





substantial pipe bends provided to 
lect them with the valves. The loose 
was next pushed off from the pipe 


hest down stream by putting a blind 
nge on the valve with a hole in it for 


nch rod to pass up through the pipe 
1 the valve was opened, and the per- 
nt connection made to the discharge 


onduit, leaving the other two connections 


river to be used for the temporary 

The 4-foot intake conduit *had 
inished from the pump room to the 
where the tunnel branched, and a 
+h pipe was run from this to the end 





FIG. 4. PUSHING 18-INCH PIPE THROUGH RIVER BOTTOM 





was naturally the clogging of the 12-inch 
strainers. To overcome this, after some 
experimenting, an air tank about 4 feet 
in diameter and 12 feet put 
down as close as possible to the strain- 
ers, with a 3-inch pipe leading from it 
to each of them, and turned up toward 
the river inside the strainer. In this 3 
inch pipe was placed an electrically con- 


long was 


trolled valve which was operated from the 
pump room, and which was so arranged 
as to open instantly to its full area when 
the circuit was closed. 
close connection with the large tank, gave 


This, having such 


an immense momentary rush of air when 


Stramer 
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‘Concrete Duct 
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FIG. 5 INTAKE 





iron, 


and there was not enough 
between them at any point for the coarser 
material to enter, even if they had not 
been calked at all. Then it was thought 
that a mistake might have been made in 
the reckonings and the pipes not extended 
far enough. They checked up perfectly, 
but a few random soundings in the river 


space 


disclosed the cause. The river was on a 
rise of 25 feet or so, and incredible though 
it may seem, the bottom of the river had 


risen as well as the surface, being sev- 


eral feet higher than former soundings 
had indicated. The water carried an im 
mense amount of solid matter from 
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regions above, and this was rolling and 
tumbling along the bottom deep enough 
to cover the 5 feet of projecting pipe and 
come well up on the strainers. The only 
remedy apparent was to push the pipes up 
farther, and to do so would invite dan- 
ger from deep-draft boats at low water. 


Width of Tunnel about 614 Ft. 
for Single Ducts 





FIG. 6. SECTION 


Operation of the condensers had to be 
suspended temporarily, and the case was 
so serious that the pipes settled full of 
sand when the pumps were stopped, be- 
fore the valves could be closed, and the 
pipes had to be taken down and the sand 
and gravel washed and shoveled out of 
them. To relieve the situation a small 
dredge pump was located at a convenient 
point on the intake conduit, and the suc- 
tion pipe of the pump extended to within 
a few inches of the bottom of the con- 
duit. 
was connected to the main discharge con- 
duit, and the sand and gravel pumped 
over to it and carried out by the return 
water from the condensers. This dis- 
posed of the sand very effectually, but 
there was still a great amount of small 
pieces of coal and other matter having a 
specific gravity near that of water, which 
the dredge pump failed to get. The holes 
in the strainers were 3 inch, while the 
tubes in the condensers were % inch, and 
a disheartening number of twigs and such 
articles would worry through the strain- 
ers only to enter the condenser tubes in 
some different position and stick there. 
The abundant particles of coal were fairly 
diabolic in their perversity. 

After a few hours’ run, nine out of ten 
tubes would be stopped, and the vacuum 
could not be maintained. To obviate this, a 
strainer having 3/16-inch holes was devised, 
which was revolved by mechanical means 
in a closed cylindrical case in the dis- 
charge pipe of the circulating pumps, the 
strainer having a scraper to bear against 
it, and a drain pipe was provided to carry 
off all foreign matter removed by the 
scraper. It was found that when the 
river level lowered again, the sand stopped 
entering the intake, but steps were taken 


THROUGH SINGLE 


The discharge pipe of the pump — 
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in the completion of the permanent in- 
take then in course of construction to pre- 
vent the recurrence of such troubles. It 
was found upon thorough exploration by 
means of long drills in the rock surround- 
ing the place where the intake-tunnel 
progress was suspended, that by going 
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back a few feet and turning sharply to 
the right, the tunnel could be continued 
farther out under the river. This was 
done and the tunnel extended out about 
75 feet, which brought it out to a point 
where the water was about 24 feet deep 
at low this 
ample. 


water, and was 


UNDER SAND AND 
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the 


TERMINATED 
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INTAKE 


A permanent intake along same 
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strainers located in the sand and grave} 
under the river bottom would furnish an 
adequate supply if properly distributed. 
Accordingly the size of the strainers was 
reduced to 5 inches and the number 
greatly increased, and they were pus\ied 
out vertically through the roof of 
tunnel about Io feet apart, commencing 
at the nearest point where water-bearing 
gravel was found. When 25 of them were 
installed, a sufficient supply of perfectly 
clear water to supply the condensers was 
obtained, and the troublesome uncertainty 
of water supply was ended. Provision 
was made for replacing them should they 
become clogged or corroded, and also for 
connecting more when the demand on the 
station required it. It was found that a 
5-inch strainer 10 feet long would sup- 
ply between 200 and 300 gallons per min- 
ute at a difference of about 25 fect in 
hydraulic head. [Each strainer is 1 
like a deep well, but inverted, so it cannot 
fill with sediment. The water deposited 
a considerable amount of oxide of iron 
which formed a soft coating in the con- 
densers, necessitating a thorough wash- 
ing out of the tubes about once in each 
six weeks, but in over a year’s operation 
the strainers have required absolutely no 
attention, and there has been no percep- 
tible diminution of the flow from them 
At first sight it seems an absurdly sim 
ple proposition to supply a few thousand 
gallons of water per minute from an un- 
limited and ceaseless source like a river 
half a mile wide and 50 feet deep, but 
upon getting down to details, there are 
ten thousand and one problems, great and 
small, any one of which may turn the 
enterprise from success to failure or back 
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FIG. 7. SECTION 
lines as the temporary one would plainly 
be a continual source of trouble and ex- 
pense. It was observed that great quan- 
tities of perfectly clear water came in 
through the pilot holes which merely went 
through the solid rock into the sand, and 
tests were made which indicated that 


THROUGH 





DOUBLE DUCTS 


The engineering reputations of 
countless careers have been won and lost 
in this field, and as it is usually impos 
sible to foretell what obstacles wil! be 
encountered, each installation of this char- 
acter must be carefully worked out to 
suit the individual case. 


again. 
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Receiver Pressure 


A study of the receiver pressure by 
engineers having charge of compound 
engines will well repay their time and 
effort. Undoubtedly compound engines 
having cylinder ratios of I to 4 or more, 
a cutoff in the high-pressure cylinder of 
not less than one-fourth stroke, and a 
high receiver pressure of about 25 pounds 
will result in a marked saving of steam, 
provided that the throttle pressure is not 
less than 120 pounds gage. Engines hav- 
ing cylinder ratio of less than I to 4 have 
invariably showed a greater steam con- 
sumption when the receiver pressure was 
raised, and engines having a very short 
cutoff and large cylinder ratios have also 
showed the ‘same result. In the latter 
case, the expansion line of the high-pres- 
sure cylinder would drop below the re- 
ceiver pressure, thus making an expensive 
loop. 





















14 x 26 x 56 High Speed Corliss 
Sc. 60, R.P.M. 150 
Before — 
_- After 














FIG. I 


The diagrams shown in Fig. 1 were taken 
from the high-pressure cylinder of a so- 
called high-speed Corliss, 14 and 26 by 30 
inches in dimension, running at 150 revo- 
lutions per minute. The one marked 
“before” was taken with a receiver pres- 
sure of 8 pounds gage, the other with a 
receiver pressure of 20 pounds gage. The 
only change made in the latter was to les- 
sen the compression. The load was ob- 
tained by means of a water rheostat, and 
was exactly the same under both condi- 
tions, as the steam pressure. 
One diagram is placed on the top of the 


was also 







other and clearly shows that in this en- 
gine, a high receiver pressure results in a 
later cutoff. 








In the case of a 26 and 56 by 60-inch 


Corliss engine, with a cutoff in the high- 
Pressure cylinder at 3/16 of the stroke, 
a raise of receiver pressure from to to 
25 pounds gage resulted in no gain or 


When the cutoff was lengthened to 
9/32 of its stroke, obtained by putting 


WE PAY FOR USEFUL 


on more load, the gain was pronounced, 
the cutoff invariably being earlier in the 
high-pressure cylinder. Again, in a 20 
and 42 by 42 Corliss engine, an engi- 
neer, who I knew had certain facilities 
for keeping a steady load, reported a de- 
cided gain with a high receiver pressure. 
In all compound experimented 
with that had cylinder ratios of less than 
1 to 4, the result of raising the receiver 


engines 
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FIG. 2 


pressure showed a greater consumption 
of steam. 

An easy way theoretically to determine 
whether there is gain or 
the receiver pressure of any compound 
engine is to take a diagram from it and 
plot such lines on it as could reasona- 


loss in raising 


bly be expected after the receiver pres- 
sure is raised. The diagrams shown in Fig. 








IDEAS 


2 were taken from a 24 and 48 by 48 
Corliss, and the dotted lines show the 
lines which we will assume the indicator 
would describe if the receiver pressure 
were raised from 7.5 pounds to 25 pounds 
gage. We would probably realize 23 
pounds as the initial pressure of the low 
pressure cylinder, and as the expansion 
line A D follows the theoretical line C D 
CD 


so closely, we are justified in using 
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to build our extension. The horsepower 
of the full-line high-pressure diagram is 
The horsepower of the low-pres 
is 514.34. The total horse 


Figuring now from our 


750.55. 
sure diagram 
power is 1270.92. 


built-up diagrams, we have 610 horsepower 
] 


from the high-pressure cylinder, and 
692.36 from the low-pressure cylinder. 
The total is 1302.36 horsepower. This 
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means that we get 31.5 horsepower more 
from the same engine using the same 
amount of steam, by raising the receiver 
pressure from 7.5 to 25 pounds gage. 

While we have endeavored to be fair 
in building up the diagrams shown, the re- 
sult as obtained this way should not by any 
means be accepted as final, but should be 
verified by the indicator, as the size of 
the receiver has much to do as to whether 
this theoretical gain will be obtained in 
practice or not. I do not think that 
cylinder condensation enters much into 
the argument. 


R. O. RIcHARDS. 


Framingham, Mass. 





Repairs to a Turbine 


The superintendent of a large manu- 
facturing company using McCormick tur- 
bines of the horizontal-shaft type to gen- 
erate power had trouble recently with the 
runner of of them 


one wearing loose 
through the bore, Fig. 1, and he could 
not key it tight. The runner was 33 


inches in diameter, set on a 5-inch shaft, 
which fitted on a hub about 14 inches 
long. The bore of the runner had worn 
4 inch larger than the shaft. These tur- 


bines set in a wheel pit measuring only 
10 feet the narrow way, thus giving but 
little room for making repairs, and the 
runner cannot be removed from its case. 


5’ Shaft 
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j /locse yf Runner 
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Runnet 


FIG. I 
The section in Fig. 2 shows how the 
The case A, Fig. 
2, caps the wicket which covers the de- 
fective runner as shown at B. 


machine was located. 


This case 
is removable, as is the manhole in the re- 
taining elbow C, which is 6 feet in diame- 
ter inside, allowing two men to work in- 
side, but somewhat cramped. The prob- 
lem was to tighten the runner on the 
shaft in some, way without removing it. 
I suggested the following method of re- 
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pair, requiring only four or, at most, five 
men: A collar or band of metal suffici- 
ently wide to give proper bearing or, if 
necessary, two such bands to be cut and 
heated to a bright red in a bunsen fur- 
nace; they were to be cut’to enable two 
men in the elbow case to slip them over 
the shaft so as to come, inside the hub 
of the runner. The heat was to be made 
first and the bands sprung on like bracelets, 
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mainder of the play between the s! 


and bore of the runner. 


Two were t 


driven simultaneously, in order to 
ter it upon the shaft as accurately 


possible. 


tightly with the 


These keys being sledged 
flat 


side against 


shrunken collar, would give greater bi 
ing power and the strain upon them w 
be lessened by the metal back of th 
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and were to be thick enough to take up 
at least half the play of the hub where 
worn, and gripped tightly with tongs 
about the shaft while at bright red heat. 
By pouring water over the rings the sud- 
den cooling would give an exceedingly 
tight shrink fit. 

Next, long wedges were to be cut and 
drawn from metal, slightly tempered, and 
after shaping them to a flat bearing with 
a head left for a stop, they were to be 








SHRINK-FIT METHOD 
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the fit. 
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making 


The success of the repair was found 


to depend upon 


shrink fit and the number of keys. 


the 


tightness of 


such keys were found not to*be too mu 
The sketch illustrates the band, its p 


tion and the placing and shape 


keys. 


New York City. 
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other Case of Flickering Lights 


vould like the advice of some one of 
your readers having had an experience 
sinilar to the following: 
plant consists of three units, two 50- 
kilowatt and one 25-kilowatt generators, 
all direct-driven. The average day load 
is about 100 amperes, but an elevator is 
running all day and the starting current 
is about 100 amperes. On account of the 
bad flickering of the lights when the ele- 
vator starts we have nothing but com- 
plaints. 
To eliminate the trouble we have to 
run one of the 50-kilowatt machines all 
day at a loss, as the machine is only run 
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Motor “Troubles 


In the plant where | am employed there 
is a 15-horsepower direct-current, 220-volt 
compound-wound motor, operating on 
volts. This motor is belted to 


250 
a triplex 
pump which is used for pumping water 
into an open tank on the roof, the head 
being about 100 feet. It is automatically 
controlled by a float operating a starting 
device and runs about 5 minutes out of 
every 20 and keeps this up 24 hours every 
day. Everything works perfectly, and has 
never given a particle of trouble during 
the five years it has been in operation. 
Something strange 
motor once in a while. 


happens this 
The field coils are 


to 





SHOWING THE ARRANGEMENT FOR 


ning at about one-fifth its rated load. 
Storage batteries have been seriously con- 
sidered, but the idea was abandoned on 
account of the trouble, fumes and de- 
terioration caused by them. The 25-kilo- 
watt machine could be used, but the flick- 
ering of the lights caused by the elevator 
on starting is too great. 

The only remedy we can now see is to 
use a small to-horsepower machine to 
supply energy for the elevator and then 
keep the 25-kilowatt machine running at 
half load all day and independent of the 
elevator load. 

Any suggestion from other readers will 
be greatly appreciated. 


M. G. Carro_. 


New York City. 


HOLDING THE FIELD-MAGNET COILS 


held in position on the core by cast-iron 
strips 3/16 inch thick and 1 inch wide 
extending up between the inside of the 
and the outside of the as 
shown at A, and are bent at right angles 
at B. Each pole piece has four strips, 
two on each side, only two are shown in 
the cut. They are just set in and by rest- 
ing on the shoulder of the core at C pre- 
vent the coils from slipping down. 
About one after this had 
been installed one of these strips broke 
off at D and wedged itself between the 
armature and the pole piece, which 
threw out the circuit-breaker and pre- 
vented the motor from starting until a 
search for the trouble was made, when 
the piece was found as stated. I heard 


coils core, 


year motor 
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a hissing sound coming from the motor 
one morning, some time later, and on ex- 
amining it I found another piece broken 
off at E. 
top of the pole piece No. 2 and was rub- 


The piece was found resting on 


bing against the armature, being held 
there by the magnetic force. 
Since then three more pieces have 


broken off; one at D, one at E and one 


at //, making in all five pieces, two 
on the upper side of No. 2 coil at 


D, one on the lower side at H and two 
on the upper side of No. 3 coil at E. 

This motor has not been disturbed or 
installed, and 
gives no trouble whatever except for clean 
ing and oiling. The motor runs 850 revolu 
tions per minute and is not overloaded. 

I would like to know what breaks these 
lugs off. It will be seen that the broken 
ones are all on the lower pole pieces and 
there is no weight or strain on them, the 


moved since it has been 


coils holding themselves in position by 


their own weight. The only strain on 
them is quite a strong magnetic pull in 
the direction of the arrow while the motor 
is running. 

C. S. NorMAn 
Detroit, Mich. 





Detecting Leaks with the Indicator 


This 


discussion, as | 


littl 
recent 


stand a 
in ‘a 
that the indicator is again ignored, so far 
as its value in detecting leakage in en 


subject may more 


notice issue 


gine valves and pistons is concerned 
In to 


for 


some cases it is proper remove 


the cylinder head and test leakage 
with steam pressure; however, many en 
gines are operating under practically con 
tinuous service conditions, where time is 
limited. 

It may appear to some engineers that 
it is time lost trying to detect leakage 
with the indicator, and so it may be if 
that it neither 
amounts to dollars nor cents nor affects 


the efficiency of the engine. 


the leakage is so slight 


However, it 
has been my experience with three differ- 
ent engines to detect leakage with the aid 
of an indicator, due to the snap ring being 
broken and leakage of 
The distortion of 
the diagram in each case being so visible 


the’ consequent 
steam past the piston. 


on the admission, expansion, exhaust and 


compression lines that it could hardly 
escape recognition by the most intel 
ligent technical graduate or the most 


skeptical “old timer.” The indicator may 
be relied upon to detect leakage as well 
as other errors, and in my own practicc 
I have always been able thus to detect and 
rectify serious leakage prior to it being 
detected on the cost sheet by the manager 

It is not customary to use the indicator 
for the purpose of testing the tightness 
of pistons and valves, but while indicating 
the engine for any purpose, the indicator 
will detect all leakage of any consequence 

W. C. LicHt. 


Painesville, Ohio 
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Setting Steam Eccentrics 


W. E. Crane seems to have a grouch 
against the long-range cutoff Corliss gear, 
judging from his letter in the August 18 
number of Power AND THE ENGINEER. 
His principal grievance seems to be that 
he cannot handle the engine with the 
starting bar and cannot warm his en- 
gine up, and he thinks if his steam eccen- 
tric were set at 90 degrees instead of 60 
degrees he could do both and be happy. 
As it is now, he seems quite unhappy. 
But could he handle the engine with the 
starting bar and reverse or back up at 
will if he set his steam eccentric ahead 
from 60 degrees to 90 degrees? Of 
course, his engine has two eccentrics and 
two wristplates, and when he threw his 
steam wristplate over with the starting 
bar to reverse, the exhaust wristplate 
would be set to go ahead and the engine 
would not reverse unless he had a hook 
on the exhaust wristplate, too, and un- 
hooked both wristplates and worked them 
together while operating with the starting 
bar; but I knew of one such design where 
the engineer who had been used to oper- 
ating a single-eccentric engine neglected 
to unlock the wristplates before he threw 


in the hooks. The result is easily 
imagined. 
Most two-eccentric long-range cutoff 


Corliss valve géars are arranged as shown 
in the accompanying sketch, from which 
it is obvious that with this design both 
steam and exhaust valves open on each 
end when the two wristplates oscillate in 
the same direction. This valve gear, 
therefore, could not be operated with the 
starting bar by locking the wristplates to- 
gether. 

In the last paragraph, at the bottom of 
the third column on page 280, I take it 
that the number 60 is a_ typographical 
error and should be go [it is a_ typo- 
graphical error — Epitors], but Mr. 
Crane’s conclusions are entirely wrong in 
this paragraph. If I understand the 
statement: “Setting all wristplates ver- 
tical, as the steam valves have 1/16-inch 
lead and the exhaust %-inch, by simply 
opening the throttle the steam blows 
through both ends of the cylinder,” it 
means that the steam valves are open on 
each end 1/16 of an inch and the exhaust 
valves are open % of an inch on each 
end. Of course, he can set the steam 
eccentric at 90 degrees, give the valves 
1/16-inch lead and have the valves re- 
main hooked up when the governor is at 
its lowest position and have the steam 
blow into the cylinder at both ends, but 
he will have the worst kind of a long- 
range cutoff condition; however, it does 
not follow that giving the exhaust valves 
Y%-inch lead will give an opening of % 
inch on each end when the exhaust wrist- 
plate is in the vertical position. The term 
“lead” as applied to the exhaust valves 
has no meaning. If the exhaust valves 
are open % inch on each end when the 


wristplate is in the vertical position, there 
will be earlier release and later compres- 
sion and the valves simply show negative 
lap, not lead. If the valves are set line 
and line, with no opening or lap when 
the wristplate is in the vertical position, 
the release and compression, barring the 
angularity of the connecting rod, are 
equalized, no matter how the exhaust 
eccentric is set, and if the exhaust valves 
have lap when the wristplate is in the 
vertical position, there will be later re- 
lease and earlier compression. If the 
steam eccentric is set at 90 degrees with 
the steam valves open 1/16 inch on each 
end when the wristplate is in the ver- 
tical position, the steam will blow through 
into the exhaust on each stroke alter- 
nately on either end when the cutoff toes 
fail to release, whether the exhaust valves 
are line and line or have positive or nega- 
tive lap, and Mr. Crane would have the 


HOW MOST TWO-ECCENTRIC CORLISS VALVE 


GEARS ARE ARRANGED 


same conditions as in the design he so 
vigorously condemns. 
R. A. NIVEN. 
Brooklyn, N. Y. 


In the article, “Setting Steam Eccen- 
trics,’ which appeared in the issue of 
August 18, Mr. Crane gives some of the 
disadvantages of the compound engine, 
disadvantages which to the layman or 
even the inexperienced engineer, may at 
first sight appear to be serious. 

That “there is no way to tell when run- 
ning, nor when stopping or starting, with- 
out going all over the engine,” whether it 
is designed for short- or long-range cut- 
off, is far from being correct. 

Nine times out of ten the position of 
the valve-rod pins on the steam wrist plate 
will indicate short or long range. In de- 
termining the position of these pins for 
cither case, it is only necessary to remem- 
ber that on the short-range engine the 
pin must complete about one-half of its 
total travel in order to remove the lap of 
the steam valve. This, with a knowledge 


of the amount of lap generally used on 
different sizes of cylinders and the chisel 
marks on wrist plate and bracket should 
prove sufficient for deterifining the range 
of cutoff. 

Many engineers can distinguish at a 
short-range 


glance between long- and 
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gear by noting the relative position of : 
wrist plate, valve, valve-rod pin and + 
valve arm. This, of course, requires si 
knowledge of the kinematics of the C 
liss valve motion. 

Another method, and one better suit 
to the operating engineer, is to unh 
the steam reach rod, throw the wrist p! 
over to one of its extreme positions and 
hook on the valve arm. After slig! 
opening the throttle valve, slowly ret: 
the wrist plate and note when _ steam 
enters the cylinder. If the machine is 
short-range this will occur when the wrist 
plate has reached, or nearly reached, its 
vertical or mid position. In the lo: 
range setting the wrist-plate pins are 
located that a given amount of motion 
the wrist plate will produce a correspo 
ing amount of the valve arm, or nearly 
The steam valves being lapped an amo 
sufficient for seal only, the valve will o; 
long before the wrist plate reaches its mid 
position. 

Resorting to the steam test descri! 
above, it will be found that the st 
valve opens when the wrist plate has c 
pleted from one-sixth to one-fifth of 
total travel. This simple test requires 
but two or three minutes’ time, much less 
than would be required for 
over the engine.” 


“going al! 


With the engine in motion even it is a 
simple matter to distinguish between long- 
and short-range gear. 

In the short-range the wrist-plate pins, 
both steam and exhaust, move in the same 
direction around a circle during a single 
stroke of the reach rods. In other words, 
the two wrist plates are diametrically op 
posite, or nearly so, at all points of their 
travel. With the long-range gear this is 
not the case; the wrist plates at one time 
moving in the same direction around a 
circle, and at another moving in opposite 
directions. 

Mr. Crane’s statement to the effect that 
with the long-range setting the engine 
cannot be worked by hand, is also far 
from being correct. 

It is trie that with the 60-degree eccet 
tric setting both steam valves are open 
about half the port width when the wrist 
plate is in mid position, but this condition 
is no more disadvantageous than that of 
the go-degree setting advocated by \ir 
Crane, where the steam valves are open 
1/16 inch when the wrist plate is in t! 
same position. In both cases one stean 
valve must increase its opening in ordet 
to close the other and in no _ positio! 
can both steam valves be closed wht!l 
hooked up. 

By raising the governor spindle 
thus advancing the knock-off cams, 
amount the steam valve must travel 
the point of release can be lessened a co! 
siderable amount and, in consequence, | 
corresponding wrist-plate motion. With 
this reduced wrist-plate motion, an en 
neer with a little practice can readily ope! 
ate a long-range gear by alternate! 


‘ 
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ho-king up and releasing. If, by blowing 
ste.m through a cylinder with the steam 
eccentric set at 90 degrees, the wrist 
plaies vertical, and the steam valves 
opened 1/16 inch, one can “warm up a 
coll engine quickly and thoroughly,” why 
not the same result be obtained with 
the eccentric set at 60 degrees, the wrist 
plates vertical and the steam _ valves 
opened an amount equal to one-half the 
width of the port? 


Cal 


C. BagueEt, Jr. 
Spotswood, N. J. 





Evaporation Tests of Boilers 





On page 366 of the issue for September 
1, | note a question by F. H. Neely as to 
the evaporation tests of boilers. He fails 
to give the type of superheater installed 
with these boilers and it seems that, to a 
certain extent, opinion should rest upon 
this point. If the superheater is situated 
in the boiler in such a manner that it uses 
space which would otherwise be used as 
heating surface proper, then the boiler 
manufacturers would be correct, and the 
heat used in superheating the steam would 
have to be considered. 

An appliance of this kind, called the 
“Schmidt” superheater, is being used to 
some extent in locomotive boilers. With 
this type, the saturated steam is carried 
through small tubes situated inside of 
large flues which in turn occupy space 
regularly used for the usual boiler tubes. 
Part of the gases from the furnace is 
thus used directly for superheating, and 
this being the case, a fair test must in- 
clude this heat. 

On the other hand, if a boiler of the 
regulation pattern has a superheater so 
located as to use the heat of the fire only 
after it has passed through the boiler and 
which may or not be cut in for use as oc- 
casion requires, then it would seem as if 
the test should include only the boiler 
heating surface. 

However, before any blame is attached 
to the manufacturers, it should be noted 
whether or not the specifications cover 
the superheater with the boiler as a unit, 
and judgment should be passed only with 
this fact in view. It would seem, however, 
that in no case could the heat absorbed by 
the steam in process of superheating be 
Properly considered as heat used in evap- 
oration. 

L. F. Witson. 

Chicago, IIl. 





In the article under the above head- 
ing, by F. H. Neely, in the September 1 
issuc, he asks if there has been previous 
discussion of this matter. I do not re- 
Member having seen any, but on sev- 
eral occasions I have discussed the ques- 
tion when considering what boilers should 
be installed in new plants, or in plants 
that were to be increased in capacity. 
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Mr. Neely does not say whether there 
were superheaters installed with the boil- 
ers he tested or not, but from what he 
did say, I presume there were. 

It happens that in all of the cases I 
have been connected with, we figured to 
superheat the steam 100 degrees, and the 
boilermakers claimed that superheating 
the steam 100 degrees would reduce the 
evaporative efficiency of the boiler from 
5 to 7 per cent., and in all cases they in- 
serted a statement covering this point in 
their contract. The percentage of differ- 
ence can readily be figured when you 
know the amount of superheat that is 
added to the steam. 

When we consider the difference be- 
tween an economizer and a superheater, 
we see that one is very different from 
the other, as the economizer is used only 
to absorb heat that would otherwise be 
wasted, while the superheater is used to 
raise the temperature of the steam a 
definite amount above the temperature 
due to the pressure. 

To increase the temperature of the 
steam 100 degrees in a superheater con- 
nected with a boiler that is properly effi- 
cient, could not be expected, even if the 
superheater were placed beyond the boiler 
where it would carry on the work of the 
boiler as suggested, as the gases should 
not leave the boiler at a temperature high 
enough to do it. I have many records of 
tests where the flue-gas temperature is 
much less than 100 degrees above the 
steam temperature; consequently, it would 
not do to place the superheater beyond 
the boiler. 

The superheater must be located where 
it will be sure to receive heat enough to 
give the desired increase in temperature; 
consequently, the heat that it utilizes is 
heat that the boiler would otherwise use 
itself and must be accounted for in figur- 
ing the results of a test for evaporation. 

N. J. Peap. 

North Adams, Mass. 





Referring to F. H. Neely’s remarks on 
page 366 of the September I issue, in re- 
gard to figuring superheat in connection 
with boilers, I wish to say that a boiler 
working under 175 pounds steam pres- 
sure has a temperature due to the pres- 
sure of 377.5 nearly. The flue gases !cav- 
ing the boiler should be from 100 de- 
grees to 150 degrees above the steam tem- 
perature for good results at boiler rating, 
or say an average of 500 degrees flue 
temperature. 

Under these conditions a superheater 
placed back of the boiler would have to 
be of such large heating surface that the 
cost would be prohibitive. Furthermore, 
it would be impossible to raise the steam 
temperature as high as the gas tempera- 
ture, or even close to it in general prac- 
tice, because the steam must absorb its 
heat from the gases and the temperature 
of the gases would be lowered by the 
process; consequently, if enough super- 
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heating surface could be provided (which 
is not practical on account of the cost), 
it would only be possible to get a super- 
heat of, say, 50 per cent. or less from 
500-degree flue gases and 150 to 175 
pounds steam pressure. Even then the 
gases would leave the superheater at 
practically the same temperature as the 
steam, which is not practical. 

The proper place to put a superheater 
is after the gases have passed over about 
one-third of the heating surface of the 
boiler. The heating surface of the super- 
heater can then be reduced so that the 
cost of the superheater will not be ex- 
cessive. 

After leaving the hot heating surface 
of the superheater the gases will be fur- 
ther reduced in temperature by coming in 
contact. with the cooler heating surface 
of the remaining two-thirds of the heating 
surface of the boiler; or, putting it an- 
other way, the lowest temperature of 
gases should pass over the lowest tem- 
perature of heating surface in order to 
absorb the heat quicker, which is neces- 
sary in regular practice. 

The writer thinks that if Mr. Neely 
had put the question of figuring super- 
heat in connection with the boiler up to 
the manufacturers before the installation 
of the boilers, they would have told him 
that any heat put into the steam cannot 
possibly be put into the water also, so 
that the extra coal required to superheat 
the steam cannot be charged to the 
boiler, and in figuring the two together, 
the factor of evaporation must be figured 
from the steam temperature leaving the 
superheater. 

The principal boiler manufacturers state 
their position clearly, and I refer the 
reader to Babcock & Wilcox company’s 
book, “Stirling,” page 93. 

In regard to the heat absorbed by the 
economizer, this is not credited to the 
boiler. The temperature of feed water 
should be taken between the economizer 
and boiler and the heat absorbed by the 
boiler figured from that temperature. 
The economizer taking feed water from 
the heater or some other source will, of 
course, be of much lower temperature 
than the boiler, and will therefore absorb 
the low temperature of the gases leaving 
che boiler with a reasonable amount of 
heating surface, which would not be the 
case with a superheater. 

The whole question is summed up in 
this: A pound of coal contains a certain 
number of heat units; if we put 7 per 
cent. of the available heat units into 
superheating steam, there must be 7 per 
cent. less heat units for the water in the 
boiler to absorb, and the evaporation will 
be 7 per cent. less with a superheater than 
without it; but it must be borne in mind 
that the steam will be increased in effici- 
ency more than the 7 per cent. when used 
in the engine. 

C. H. JoHNsoN. 


Allston, Mass. 








Steam Loop Trouble 





F. H. Beard, in the August 18 issue, 
asks if any of Power AND THE ENGI- 
NEER readers ever operated a “steam 
loop” that worked successfully. I have 
operated the steam loop on three dif- 
ferent occasions and have never known 
it to work otherwise than _ success- 
fully. This is probably due to the fact 
that they were designed correctly. In 
the operation of the steam loop the en- 
trained water, or water of condensation, 
as the case may be, is carried over the 
loop in the form of a spray or thin film 
along the sides of the riser. It then passes 
over the loop to the horizontal and down 
the drop-leg, where a column of water of 
enough weight forms to overbalance the 
pressure and thus returns to the boiler. 

It has been estimated that the horizon- 
tal pipe should be placed 3 feet high for 
every pound difference in pressure be- 
tween the boiler and the point of drainage. 
That is to say, if the pressure in Mr. 
Beard’s dryer is 10 pounds less than the 
boiler pressure, his horizontal pipe should 
be 30 feet above his blowoff pipe. I 
would suggest that he find the difference 
in pressure, and if it is much different, to 
raise his horizontal pipe accordingly. 

The loop was never intended to handle 
water in bulk nor in large quantities, for 
water should not be allowed to accumu- 
late in the dryers and expect the loop to 
carry it off as a trap does. When we start 
our loop after having it shut down for 
repairs to piping or packing valves, we 
first blow all the water into the sewer, 
until steam comes and then open it to the 


reason for blowing out is. that the air 
accumulates in the horizontal pipe, thus 
preventing the loop from working; the 
other is to get rid of any liquid mass 
which may have accumulated at the base 


of the dryers or heaters. With these 


. Horizoutal 
j ~\ 
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and another lifting it over 63 feet.~ “he 
strength of the system is increased b: its 
length and hight, the only limit to its 
operation being the practicability of e+ -ct- 
ing the necessary drop-leg, the high of 
which depends on a difference in pres: ire, 
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changes there is no reason why Mr. 
Beard’s loop should not work. 
Joun J. MAHONEY. 
N. Cambridge, Mass. 





Regarding the steam loop which gives 
F. H. Beard trouble, I will say that there 
may be several causes why it will not 
operate. 

The steam loop consists of three parts, 
the riser, the horizontal and the drop-leg. 
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ILLUSTRATING MR, MAHONEY’S VIEWS ON THE STEAM-LOOP TROUBLE 


boilers. In Mr. Beard’s sketch there is 
no way of blowing out his loop, and I 
would suggest that he tap in a pipe with 
a valve, as at A just above the check 
valve, and another at the bottom of the 
riser where the ell is placed, as at B. One 


The pipes vary in size from 3% to 2 
inches and their proportions and im- 
mediate relation make up the capacity and 
strength of the system. ° 


There is one system now in daily use 
lifting the condensed water over 39 feet 





STEAM LOOP 


Referring to the illustration, let us as- 
sume that all the valves are open and 
full boiler pressure is being admitted 
throughout the steam pipe, coil and loop. 
If the pressure were exactly uniform 
throughout the whole system the water in 
the loop would stand at A, on the same 
level as the water in the boiler, but the 
pressure is not uniform throughout the 
system, but is steadily reduced from the 
moment it leaves the dome. This reduc- 
tion in pressure is due, in part, to con- 
densation and in part to friction. The 
pressure may be intentionally reduced at 
the valve on the coil, and a _ reduction 
necessarily results from condensation 
within the coils. A still further reduc- 


‘tion takes place through the loop so that 


the lowest pressure in the whole system 
will be found at A, the point in the loop 
farthest from the boiler, in the path of 
the flow of steam. 

It is known that water of condensation 
invariably works toward and accumulates 
in a “dead end.” This is because the 
pressure is lower at the “dead end” than 
at any part of the system, and there is 4 
constant flow of steam toward the point 
of least pressure, which flow continues as 
long as condensation goes on. This sweep 
of steam carries all the water formed by 
condensation along with it, in the form 
of small slugs, or pistons of water, which 
completely fill the pipe at intervals, travel- 
ing rapidly toward the dead end. 

In practice, water will be carried over 
by the loop and accumulate in the drop- 
leg until it rises to the level B, which 
would balance the difference in press 
As the loop will still continue to bring 
over water, it follows that as fast as s!'gs 
of water are deposited by the steam on 
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the ‘op of the column B, it overbalances 
the equilibrium and an equal amount of 
wat-r is discharged from the bottom of 
the column through the check valve into 
the doiler. 
I. P. Dawy. 
Lemonville, Mo. 





swering F. H. Beard’s call for help 
in his steam-loop troubles in the August 
18 issue, I submit the following: I have 
a steam loop draining over 2000 square 
feet of radiation at 15 pounds boiler pres- 
sure, and working perfectly. Mr. Beard 
does not say how much radiation he has 
in the two radiators, so the fall in pres- 
sure between the boiler and the loop can- 
not be estimated. 

It would be well to remove the check 
yalves from his radiators, and make as 
few and as easy turns as possible between 
the radiators by using 45-degree ells in 
place of go-degree if possible, and if the 
radiators contain more than 1500 square 
feet, make both upright pipes of the loop 
14 inches in diameter and the horizontal 
pipe 2% inches (3 inches would be 
better). 

Then tap the top of the elbow on the 
upper end of the drop-leg and put on a 
steam gage and find the difference be- 
tween the boiler pressure and the pres- 
sure at this point. 

This drop-leg must be high enough to 
contain water enough to overbalance the 
difference in pressure shown by the gages. 
Then remove the gage on the loop, and 
run a small pipe from this tap to the 
boiler room, or any convenient place, 
and put on a small air or vent cock. 
Leave this vent cock open a very little 
and I am sure the loop will work 
perfectly. 

This vent may need to be fully opened 
in starting the loop, but can be almost en- 
tirely closed after the circulation has 
started. 


> 


A. D. ELtison. 
Three Oaks, Mich. 





A Couple of Things Worth 


Knowing 


Some years ago I got stuck for a gasket 
for one of my glass-body oil cups. I haa 
no more cork gaskets, and I found that 
any ordinary rubber sheet packing would 
soon dissolve and form a gum that not 
only smeared the glass but clogged the 
feed. As a last resort I tried gaskets 
cut out of the cover of a paper box, and 
I found them equal to cork, and have 
since used them for this purpose’ with en- 
tire <\tisfaction. 

Wien doing a job of babbitting use 
fireclay; it is better than putty, as when 
the hot babbitt comes against it, it will 
hard and not give way, where putty 
will soften, and if the babbitt is heavy, 
Putty s apt to give way. 

J. R. Morton. 


Detroit, Mich. 








Why the Receiver is Noisy 





In reference to the article on page 1040 
of the June 30 issue, “Why is the Receiver 
Noisy?” I would suggest that Mr. Nor- 
ton try weaker springs on the discharge 
valves of his compressor. 





DIAGRAMS FROM AN “IMPERIAL” TYPE I0 
COMPRESSOR 


The diagrams here shown were taken 
from an Imperial, Type 10, 11x15x12 com- 
pressor, running at 160 revolutions per 
minute. On the high-pressure side the 
valves on the head end are shown to open 
and close three times in one stroke. Both 
ends of the diagrams were the same until 
a very weak spring was placed in the 
crank-end valves, which stopped the ham- 
mering of the valves and the receiver. 

LT. Stvane: 

Salt Lake City, Utah. 





Pipe Trench 





The details of a concrete pipe trench 
and the method of holding the trench 
covers are shown in the accompanying 
illustration. The long leg of a 2% and 
3 by %-inch angle iron is riveted to one 
leg of a 2 and 2 by %-inch angle. When 
the forms for the concrete work are set, 
the angles are placed in position with the 
anchor rods projecting into the space to 
be filled with concrete. When the con- 
crete sets, the angles are held securely and 
provide an extremely neat and durable 
rest for the trench covers. The latter 
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DETAILS OF PIPE TRENCH 


are of cast iron, ribbed on the bottom and 
checkered on top. 

It may be of interest to some to know 
that this checkered surface may be ob- 
tained by rubber sheeting nailed on the 
pattern, or by wood prepared especially 
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for this purpose by a concern making a 
specialty of this work. 

A concrete pipe saddle is provided at 
the bottom of the trench to raise the pipe 
joints enough above the floor to make 
them accessible. 


Georce W. MartTIN. 
Pine Bluff, Ark. 





Lightning Protection for Tall 
Chimneys 





In reply to H. R. Hadfield’s criticism 
of my article, I would say to Mr. Had- 
field, who wishes to know what function 
the sharp platinum performs when placed 
at the end of a lightning rod, that plati- 
num was specified for the reason that 
it does not change in the air or by acids, 
and always has a high luster and remains 
bright. It has a high melting point and 
can only be melted in the flame of the 
hydrogen blow pipe. It also resists the 
action of most substances. Platinum is 
nearly as good a conductor of electricity 
as copper, as it has a low resistance and 
a high conductivity. Copper, however, 
becomes covered with a green layer of 
carbonate of copper and does not stay 
bright. 

The Washington monument at Wash- 
ington, D. C., has a platinum tip, and as 
it has been struck numerous times, it has 
demonstrated that a platinum tip is the 
best possible point for a lightning rod. 

Experience has shown that electricity 
travels through the best conductors, and 
if a stack is equipped with metallic con- 
ductors, lightning will travel through these 
instead of striking the stack. If these 
rods terminate in points they also exer- 
cise a preventive influence by enabling 
the clouds and earth to gradually ex- 
change their opposite electricities. 

A badly constructed lightning rod is a 
source of danger instead of protection, 
and the following should always be borne 
in mind: The connection with the ground 
should be continuous, the conductor of 
ample section, the earth contact good, 
and the extreme point should be sharp. 

If a platinum tip proves too expensive, 
the copper can be pointed and the point 
gilded. All bends in the cable and con- 
nections thereto should be long-sweep 
bends, so that they should not give any 
trouble. 

Copper trolley wire can be used for 
conductors, as they can be obtained in 
one-piece lengths. I do not agree with 
Mr. Hadfield that a copper ribbon is pre- 
ferable to a cable, as the ribbon is, of thin 
section and there are chances of faulty 
connections, which would render the con- 
ductor a dangerous thing to have about. 
Another thing, a brick stack is of such 
prominence that the lightning rods should 
be placed in such a manner as to give a 
pleasing appearance. 

A. RAUCH. 

Pittsburg, Penn. 


Finding Steam 





I can heartily indorse William Long: 
street’s contribution on “Finding Steam” 
in which he states that “traps are 
‘trappy.” Before installing a number of 
old traps in my plant, I asked the “powers 
that be’ what condition they were in, 
with a view to overhauling them (I was 
new on the job), and was assured that 
they had already been thoroughly over- 
hauled. They were installed, therefore, 
and ran for several months. 

We weigh our coal and meter the feed 
water. The traps are on heater coils 
used in a manufacturing process, and as 
the heaters are in operation when the 
rest of the plant is idle it was easy to de- 
termine the quantity of water, or steam, 
used by them, which seemed abnormally 
large, and so an investigation was de- 
cided upon. The result was a saving of 
from 1200 to 1600 pounds of coal per 
day. This is a very fair percentage of a 
daily consumption of six tons of coal. 
This waste was not due to worn valves, 
but because the “needles” had not entered 
the. seats or openings, but were outside 
of them, leaving the traps wide open. 

A peculiar coincidence is the fact that 
a day or two after fixing the traps I read 
“Finding Steam” in Power AND Tue 
ENGINEER. Can anyone explain the 
coincidence? 

R. McLaren. 

Berlin, Ont. 

[The explanation is simple. Power AND 
THE ENGINEER covers the field so com- 
pletely that there are few engineering ex- 
periences not covered during the year. 
—EnirTors] 





American Gas Engines as Good 
as Any - 





In the article of J. C. Miller, on page 
106 of the July 21 issue, the remarks in 
regard to the certainty of steam power are 
to the point. I think, however, that Mr. 
Miller does an injustice to American en- 
gine builders where he mentions that his 
conversion to gas power was set on foot 
in the first place by a producer and en- 
gine of English manufacture, and finished 
by the examination of other plants of 
English and German manufacture. Later, 
he adds a few words in praise of gas en- 
gines of English manufacture, which 
might lead the novice to suppose that it 
was necessary for prospective purchasers 
of such plants to go abroad to obtain 
satisfactory outfits. 

I believe that such a procedure is un- 
necessary, and that both producers and 
engines can be purchased in this country 
which will give as good results and be as 
easily operated as those of foreign build. 

I am well aware of the fact that many 
of the plants now being built in this coun- 
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try are largely experimental, and that it 
is wise for the buyer to spend time and 
money in investigating thoroughly before 
investing in an outfit which may be a 
source of trouble and expense instead of 
profit. 

My experience also plainly proves that 
American engine builders are fully capa- 
ble of building producer-gas plants, and 
are doing so, and that it is clearly un- 
necessary to look to foreign builders for 
apparatus which will meet the most ex- 
acting requirements as to reliability, 
speed regulation, and ease and economy of 
operation, and, to all appearance, dura- 
bility. 

H. B. MESSENGER. 

Federalsburg, Md. 





Compression 





Many intelligent engineers have gone 
over the matter of compression and I 
have read with much interest the sugges- 
tions of running without lead or com- 
pression. The reason I am touching on 
these points is because I am a sound be- 
liever in low compression; as some years 
ago, when designing and testing some eco- 
nomical four-valve engines, their per- 
formances were being looked over by a 
good engineer who remarked that I 
favored low compression. I said I did, 
but was not an advocate of no lead or 
compression under the present construc- 
tions of our engines, as it was impos- 
sible to run as quietly and on as little fuel 
as with compression used in moderation. 

Some engines can be run with less 
compression than others, but there must be 
compression enough to stop the moving 
parts, and the amount depends upon the 
construction of the engine and its piston 
speed. 

Now, as lead goes hand in hand with 
the compression, would it be wise to say 
that we can reach the same economy by 
a diagram with a leaning admission line as 
the one having a vertical line? I am in 
favor of a slight deviation from a vertical 
admission line on medium-speed engines 
toward the movement of the engine. All 
engines do not require the same lead as 
is the’ case with the compression. We 
could possibly build an engine using very 
slight or no lead by increasing our ad- 
mission the real length of our port 
opening. 

Not long since, the writer redesigned 
some large engines that had recently been 
built; these had a piston speed of 900 
feet, so you can see the necessity of wide 
port openings, and not a deep port. On 
one of the high-pressure cylinders, carry- 
ing 180 pounds, I made a multiple-bal- 
anced valve having a movement of 8 
inches. I mention this travel, as those 
fully versed in valve gear will appreciate 
the sharpness of its port opening com- 
pared with the travel of a 36-inch cylin- 
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der. This valve opened four edge. 14 
inches each in a 16-inch cylinder. Al 
a square setting did the work and his 
was a case of putting reasonable th: ory 
into practice. The results were ent ely 
satisfactory, but had this cylinder | cen 
designed as many are, the lead would 
have had to be excessive owing tc the 
speed of this piston. Of course the 
pressure increased the velocity of the in- 
coming steam, but I must confess th 

had to use compression, and being a | 
tical engine, we had to use the most on 
the downward movement, as we 
weight and gravity to overcome. 

I expect we could lower the compres- 
sion and lead on many of our engines 
and save fuel, but I do not believe in put- 
ting a “springboard” under the flywheel 
every time the crank comes around; we 
must, however, use lead and compression 
in some degree according to the engine 
we have in service. It is true that some 
small-ported slow-running engines will 
go without, but this kind would hardly be 
a fair comparison, and a well designed 
unit will run with less lead and com- 
pression than one poorly designed. 

I can recall many cases where movy- 
ing the eccentric slightly forward removed 
a fixed knock. I will agree with some 
fellow who writes that a knocking engine 
will run on less coal than some that do 
not, but who wants a knocking engine? 

C. R. McGauey. 

Lynchburg, Va. 





Why the Pump Lost Its Water 





A chief engineer wrote some time ago, 
asking what would cause the circulating 
pump of a surface condenser occasionally 
to lose its water, when the side was half 
out and half in. It was never known to 
lose it when the side was low or high. 
As no answer was ever published to this 
query, I submit the following solution: 

To obtain a starting vacuum on this 
pump, a 1%4-inch pipe was run from the 
top of the shell to the jet condenser of 
another engine that was running. A 
valve, placed close to the circulating 
pump, was slightly opened until the suc- 
tion pipe was full of water, when the 
valve was opened wide. It was important 
that this valve be shut after the pump 
was started, and before the jet condenser 
was shut down. This will at once give 
a clue to the apparent mystery. When 
the turbine started to lose its vacuum, the 
oiler made a rush for below-decks and 
quickly shut the valve. The first thing 
the engineer would also think of, when 
he got down there, was the valve, and 
he invariably found it shut, hence the 
mystery to him. That the side should be 
half out or half in was circumstantial 
only. 

R. O. RIcHA 

Framingham, Mass. 


a 
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Alfortville Central Station, Near Paris 


A Modern Plant in France, Using Horizontal Reciprocating Engines 
Direct Connected to Slow Speed, Revolving Field Alternators 





BY 


One of the best examples of modern 
central stations in France using horizontal 
reciprocating engines direct-connected to 
slow-speed revolving field alternators is 
that at Alfortville, near Paris. This sta- 
tion is owned and operated by the Est- 
Lumiere company and is equipped with 
horizontal tandem-compound engines con- 
structed at Ghent, Belgium, by the Société 
Anonyme des Ateliers Carels Fréres, of 
Gand.‘ The station has a capacity for six 
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of these units, each of which is directly 
coupled to a three-phase alternator of the 
Alioth type constructed at Basle, Switzer- 
land. Provision has also been made at 
this French central station located on the 
tiver Seine for an extension of the boiler 
and engine equipment for six more units 
of the same capacity. 

The station, which is 73 feet wide by 
187 feet long, was constructed for the 
‘Compagnie Est-Lumiere supplying those 
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sections about Vincennes, Saint-Maur-les- 
Fosses and d’Ivry, the curgent being dis- 
tributed as continuous current at 110 and 
220 volts on the three-wire system in con- 
nection with storage-battery plants at the 
substations, and as 3000-volt primary, 
single-phase current with step-down trans- 
formers in the d’lvry section. The cur- 
rent generated at the central station is 
three-phase alternating at 5250 volts pres- 
sure. 


The plans call for two chimneys 164 
feet in hight, having an inside diameter 
at the top of 8.2 feet and an exterior 
diameter of 18 feet. 

In the boiler room there are six bat- 
teries of boilers with a pair of boilers in 
each group, each supplying 6.86 pounds of 
steam per hour under a pressure of 
26.4 pounds, with 100 degrees superheat. 
There are two Green economizers, each 
having 288 tubes 9 feet long, the auxiliary 
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apparatus being driven by small electric 
motors of two horse-power each. In addi- 
tion, there are two vertical pumps capable 
of delivering 766 cubic feet of water per 
hour, each operated by an electric motor 
of 12 horsepower capacity. 


TANDEM ENGINES EMPLOYING THE SULZER 
VALVE GEAR 

In the engine and generator room the 

Sulzer tandem-compound engines are each 














INTERIOR VIEW OF ALFORTVILLE CENTRAL STATION 


capable of developing from 700 to 1000 
horsepower, according to the cutoff in the 
high-pressure and low-pressure cylinders, 
with a speed of 100 revolutions per min- 
ute and a steam pressure of 22 pounds. 
Each engine has a stroke of 42 inches, the 
large cylinder having a diameter of 38 
inches and the small cylinder a diameter 
of 24 inches. 

An interesting feature of these engines 
is the Sulzer valve gear, which is shown 
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to advantage in Figs. 3 and 4, the former 
being a section through the low-pressure 
cylinder and the latter a section of the 
high-pressure cylinder. As apparent in 
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below. The valves are of the double-beat 
type employed in steam-engine practice, 
and are operated by trip levers, which in 
turn are actuated by an eccentric on a 
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to its seat. As the valve, when oper 
in equilibrium, a spring on the y 
is required to close it, and to prevent 
valve from slamming down on its se: 





FIG. 2. SECTION THROUGH ONE OF THE I000-HORSEPOWER TANDEM COMPOUND ENGINES 
































FIG. 3. TRANSVERSE SECTION THROUGH LOW-PRESSURE CYLINDER 


Fig. 2, there are four valves per cylinder, 
two aduiission and two exhaust, arranged 
in pairs at the ends of the cylinder, with 
the admission above and the exhaust 


side shaft geared with equal gearing to 
the main shaft, so that it turns with the 
same number of revolutions per minute. 
To be more explicit, rod A in Fig. 4, in 
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conjunction with arm B, raises the valve 
off its seat, and at the proper instant the 
governor, acting through lever C, releases 
the catch D and allows the valve to return 


dash-pot is provided to control the action 
of the spring. 

This description applies to the admis- 
sion valves of the high-pressure cylinder, 








FIG. 4. VALVE GEAR OF HIGH-PRESSURE CYLINDER 


for, as shown in Fig. 3, the steam valves 
of the low-pressure cylinder have a fixed 
cutoff. The exhaust valves are actuat 

through a rod in connection with th¢ 
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eccentric, their operation being 
plainly indicated in the illustrations. 
Other points of interest are the steam- 
jack ted cylinders, the condenser and the 
method of driving the air pump. 


san 


ELECTRICAL APPARATUS 


To each of the tandem-compound en- 
gines is directly coupled a_ three-phase 
alternator supplying current at 5250 volts 
and a frequency of 50 cycles per second. 
These machines were constructed by the 
Alioth Company and have a_ normal 
capacity of 720 kilovolt-amperes. The re- 
volving field is 16 feet 9 inches in diame- 
ter and is provided with 60 field-magnet 
coils. It is constructed in two parts and 
weighs 38 tons. The stationary armature 
is constructed in four parts, and the total 
machine weighs 58 tons. 

Continuous current of 125 volts is used 
for field excitation and is furnished by 
75-kilowatt dynamos, which are directly 
coupled te three-phase asynchronous 
motors of 100 horsepower capacity. The 
motors are supplied with current of 5000 
volts directly from the main alternator. 
A storage-battery plant has also been in- 
stalled, and has a capacity of 400 ampere- 
hours on a 10-hour discharge rate. The 
switchboard is 46 feet long and occupies 
a space in the center of the engine and 
generator room. It is equipped with the 
usual rheostats, voltmeters, ammeters, 
wattmeters and the usual small-meter 
transformer mounted at the back of the 
board. 


StEAM CONSUMPTION UNUSUALLY Low 


In this station it is of interest to note 
that high economy is obtained by the use 
of a thoroughly uptodate equipment for 
utilizing superheated steam. It is claimed 
that the consumption of superheated 
steam at 575 degrees Fahrenheit does not 
exceed 10 pounds per indicated horse- 
power-hour, while similar engines of 
Carels construction of the triple-expan- 
sion type have attained an economy of 
steam consumption of 834 pounds per 
indicated horsepower-hour. This shows 
the greatly increased economy due to 
superheated steam, as with a compound 
engine with saturated steam 13 pounds 
are required per indicated horsepower- 
hour. 





A 4000-horsepower steam engine of the 
double horizontal type at the central elec- 
tric-generating station at Brussels, has 
shown a consumption of 9.6 pounds of 
steam per indicated horsepower-hour, with 
loadings from half to full load. The en- 
gine has valves of the piston type, ver- 
tically arranged and operated from a lay 
shaft, and has 34% and 60 by 60-inch 
cylinders. The ratio of areas of high- 
pressure to low-pressure cylinders is I to 
2.07: the speed, 83 revolutions per min- 
ute; and the piston speed, 828 feet per 
minute. 
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Volume of Water Flowing from a 
Pipe 
By F. WEBSTER 


It often happens that the stationary 
engineer is called upon to determine the 
quantity of water delivered by a pump, 
or to find out the quantity flowing from 
a pipe or flume so as to compute the 
power of the pump. There are quite 
a number of different methods of measur- 
ing the flow of water, and the one to 
select in any given case must depend 
upon the local circumstances and the 
equipment at hand. The meter method 
is the easiest one for the engineer to 
look after, but this method is evidently 
out of place where a very large volume 
is to be measured and a constant record 
is not required, as the cost of installing 
the meter would exceed all reason. 
Where it is possible to catch the flow in 
a tank or reservoir of known capacity, 
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PITOT TUBE METHOD OF MEASURING 


OF WATER 


FLOW 


and by noting the time required to fill 


it, the rate of flow can be determined. 


Considerable care must be taken, how- 
ever, in measuring the reservoir, especial- 
ly when it is of large area, as a large 
error in the results may occur. 

Where the engineer does not have any 
of the facilities mentioned, there is an- 
other method that is simple, inexpensive 
and accurate, and most any engineer 
should be able to get the device assembled 
and operate it. Technically it is known 
as the Pitot tube method, and by it the 
velocity of flow is determined; then the 
vesocity in feet per second, multiplied 
by the area of the stream in square feet, 
gives the cubic feet of water per second. 
A diagram of the arrangement for 
measuring the flow of water by the 
Pitot tube method is shown in the ac- 
companying illustration. To insure that 
the outlet of the pipe will always be en- 
tirely full, the outlet 4 should be ar- 
ranged on the side of a vertical stand- 
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pipe B, and the latter may be open at 
the top. The arrangement can be easily 
made by changing the usual elbow for 
a tee connection C fitted on top of the 
supply pipe D, placing the standpipe B 
on top of C and the horizontal delivery 
pipe E on the side opening in C. On 
the delivery end of the horizontal pipe, 
place a flange F, having an opening some 
two inches in diameter less than the pipe. 
The hole in this flange should be made 
with considerable accuracy, and for ease 
in making the subsequent calculation, 
the diameter should be preferably in 
even inches, that is, without any frac- 
tions. Thus, if the diameter of the 
horizontal pipe is 16 inches, make the 
hole in the flange 12 inches. If the 
diameter of the pipe is 12 inches, make 
the hole 8 inches. Besides having the 
hole accurately made and centered, the 
outer edge should be turned off, as 
shown, until only a very thin inner edge, 
about 1/16 inch or so, is in contact with 
the water. The flange should be pre- 
pared on a lathe by a machinist. 

After the flange has been fitted, bolt 
two studs GG to the top and bottom, 
and about 2% or 3 feet long. These 
can be screwed like stud-bolts into tapped 
holes in the flange. The outer ends of 
the studs should be threaded and have 
two nuts so as to clamp a vertical strip 
of wood H, a 4x4-inch about 6 or 8 
feet long will do. This vertical piece is 
to support the Pitot tube, the end / of 
which must be located exactly the length 
of the radius of the opening in the flange 
from the inner edge of the flange; that 
is, if the flange is 12 inches in diameter, 
then the end of the tube must be 6 
inches from the edge, and exactly central 
with the opening. The Pitot tube should 
be of small diameter, say 3/16-inch, 
straight and smooth inside, and conical 
cn the outside so that the end will be 
very thin. The other end of the tube 
should form a curve, making a long 
easy bend, and it is then attached by 
means of a short piece of rubber tube J 
to a vertical glass tube K. The body of 
the tube could be made of brass so as 
to avoid rusting, and the conical point 
made of steel tube and swaged into the 
brass tube. The size of this glass tube 
is of no special importance, but a %-inch 
tube will do, and the length required wilt 
depend upon the velocity of the water. 
A piece anywhere from 3 to 6 feet long 
will serve for most cases. 

The nozzle of the Pitot tube should 
be rigidly supported and held in a 
horizontal position, and at exactly a radi- 
us length from the opening. The velocity 
of the flow of the water is determined 
by accurately measuring the vertical 
hight A of the water standing in the 
glass tube. The hight is the distance 
of the top surface of the water in the 
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glass tube above the center of the noz- 
zle J. It should be understood that the 
flow of the water against the open end 
I of the tube will force the water into 
the glass tube, and hold it at some hight, 
depending upon the velocity through the 
flanged opening. 

After measuring the hight in feet, 
use the following formula to get the 
velocity : 

v=sy 22 eg. 
where wv stands for the velocity, h the 
hight in feet as measured, and g the 
acceleration due to gravity, or 32.16. The 
square root must be taken of the pro- 
duct of the hight by 2g. Thus, suppose 
the measured hight to be 4 feet; then 





v=\ 2X 32.16X 4 = 1604 


feet per second. 
The quantity of water in cubic feet 
per second is given by the formula 


Q=0.6A \ aghkh , 


where A is the area in square feet of 
the opening in the flange, and 0.6 is a 
constant found by experiment. This con- 
stant indicates that the size of the stream 
at a radius length from the opening is 
06 of what it is at the opening. The 
fact that the stream is smaller in diameter 
at a short distance from the opening can 
be readily noticed upon observation. If 
the flange opening be assumed as one 
foot in diameter, then the area will be 
will be 


% X % X 3.1416 == 0.7854 


square feet. Then in the problem as as- 
sumed, the cubic feet flow per second 
will be 


0.6 X 0.7854 X 16.04 = 7.55. 


To get the quantity per minute, multiply 
by 60, and the quantity per hour will be 
60 times that per minute. 

If the lift of the pump is known, then 
the horse-power represented by the water 
delivered would be computed by the fol- 
lowing formula: 

ii a O x ff X 62:5 ; 
33,000 
where QO is the cubic feet delivered per 
minute, H is the total hight of lift in 
feet, and 62.5 is the weight of a cubic 
foot of water. 





In half the power plants of this coun- 
try a Io per cent. saving >f fuel could be 
effected by employing trained, intelligent 
firemen. 





Smoke preyention is not to be attained 
merely by installing improved apparatus. 
The apparatus must have intelligent and 
faithful attention —The Roller Mill. 
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Horsepower of Streams 





By N. A. CaRLe 





The utilization of the water flowing in 
streams or over waterfalls is rapidly be- 
coming a large factor in the development 
of power. The usual service for which 
the power is developed requires that it 
be converted into electrical power at the 
point of development and transmitted to 
the point of service. It is therefore de- 
sirable to know how much electrical 
horsepower can be obtained with a given 
amount of water flowing under a specified 
head. 

The formula used to calculate the 
horsepower available for delivery is as 
follows: 


HP. = 2% #1 X 62.36 , 
55° 
where 
Q = Discharge of water in cubic feet 
per second, 
H = Head in feet, 


e = Efficiency of conversion. 


The efficiency of conversion takes into 
account the losses of head due to entrarice 
and exit and to friction in the conducting 
pipes, as well as the efficiencies of the 
water wheel and the electric generator. 
However, if the shaft horsepower of the 
water wheel is desired, this can be ob- 
tained by using an efficiency of conver- 
sion to correspond to the pipe-line and 
water-wheel losses up to this point. 

The chart on page 673 is intended to 
show graphically the relation between the 
horsepower developed, the quantity of 
water flowing (up to 300 cubic feet per 
second) and the head under which the 
water flows (from) 10 to 120 feet, with 
an efficiency of conversion ranging from 
40 to Too per cent. 


EXAMPLES 


(1) What electrical horsepower can 
be delivered at the switchboard by a water- 
power plant which has a water supply of 
200 cubic feet per second under a head 
of 75 feet, when the water-wheel and pipe- 
line losses are 25 per cent. and the genera- 
tor and station losses are 20 per cent.? 

The efficiency of the water wheel and 
pipe line is 75 per cent. and that of the 
electric generator is 80 per cent. The 
combined efficiency of conversion is their 
product, which is 60 per cent. 

Starting at 200 cubic feet per second, 
read up to 75 feet head, on the accom- 
panying chart, thence across to 60 per 
cent. efficiency of conversion and down to 
1022, on the horsepower scale. 

(2) What power will be available at 
the shaft of a water wheel operated by a 
flow of 120 cubic feet of water per sec- 
ond under a head of 50 feet, assuming 
that the pipe-line and water-wheel losses 
are 25 per cent.? 

The efficiency of conversion is 75 per 
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cent. Starting at 120 cubic feet per s--2- 
ond, read up to 50 feet head, thence 
across to 75 per cent. efficiency of con- 
version and down to 511, which is te 
horsepower available at the wheel. 

(3) What quantity of water per sic 
ond, under 25 feet of head, is necessary 
to deliver 400 horsepower at the switch- 
board of a water-wheel plant which has a 
total efficiency of conversion of 50 per 
cent. ? 

Starting from 400 horsepower, read up 
to 50 per cent. efficiency of conversion, 
thence across to 25 feet head and thence 
down to approximately 280 cubic feet per 
second. 





Allis-Chalmers Company’s Annual 
Report 





The annual report to the stockholders 
of the Allis-Chalmers Company for the 
year ending June 30, 1908, shows that the 
net total earnings were $615,814.24, after 
deducting cost of manufacturing and 
selling, taxes, insurance, maintenance and 
depreciation, interest, dividends on the 
preferred stock of the Bullock Electric 
Manufacturing Company, ordinary pro- 
vision for doubtful accounts and general 
expenses, together with a special reserve 
of $60,000 set aside to meet possible con- 
tingencies due to financial conditions. The 
gross earnings amounted to $2,573,960.93. 

The report also states that during the 
second quarter, and continuing for half 
of the fiscal year, owing to the contrac- 
tion in general business throughout the 
country, the volume of sales averaged 
about one-half of normal. During the 
last half, however, there was a gradual 
and steady increase in orders booked. 





A Note of Waming 





A correspondent sends us the follow- 
ing account of an explosion in a gas pro- 
ducer used in street-railway work: Texas 
lignite is used for fuel and one Sunday 
night recently, while the engineer was en- 
deavoring to get the clinker out of the 
producer, the gas exploded and, being 
overcome by the fumes, the engineer fell 
over the vent and was fatally burned, 
dying within twenty-four hours. It seems 
that lignite clinker has to be broken up 
with a poker and taken out with hooks 
through the opening in the top of the 
producer. 





About 60 per cent. of the total area of 
Japan is occupied by carefully preserved 
forests. For many centuries the govern- 
ing authorities of the empire have left 
nothing undone to conserve the forestry 
areas. At present the forests that ar 
immediately under government supe 


vision aggregate 58,000,000 acres. 
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A Record Breaking Power Plant 





The Redondo plant of the Pacific Light 
and Power Company, described in the 
September 15 number, is remarkable in 
several respects. It will be remarked, 
first, that it is a reciprocating - engine 
plant, put in at a time when most of the 
large central-station work is running to 
turbines. When it was announced that 
C. C. Moore & Co. had been commis- 
sioned to build this station, and were 
making a comprehensive study of the 
comparative merits of turbines and _ re- 
ciprocating engines, their decision was 
attended with a great deal of interest. 
The only public announcement of that de- 
cision has been the adoption of the en- 
gine-driven type of generator for this 
station. A presentation of the considera- 
tion which led to that consideration would 
be extremely interesting reading not only 
for the partisans of the two types, but for 
the army of engineers and power users, 
who are watching the battle between the 
piston and the vane with a disinterested 
desire to know which is to be the type 
of the future. 

Another remarkable point about the 
station is that it is claimed to have ex- 
ceeded the economy of any central station 
of published record. The only figure of 
performance given is 252.84 kilowatt- 
hours per barrel of oil, with “a slight cor- 
rection in favor of the contractors, be- 
cause of excessive sulphur and moisture 
content.” This is slightly under 25,000 
B.t.u. in the fuel and about 1.32 pounds 
of oil per kilowatt-hour of net plant 
output. 

It is unfortunate for purposes of com- 
parison that this is an oil-fired station, as 
most of the stations in connection with 
which it will be considered are operated 
with coal. Upon the heat-unit basis a sta- 
tion would have to be turning out a kilo- 
watt-hour on two pounds of coal contain- 
ing 12,500 B.t.u., or two and a half pounds 
of 10,000-B.t.u. coal., and this must cover 
all the coal used for all purposes, includ- 
ing banking, which latter expense has no 
counterpart in a station where oil is used. 

The guarantee was based upon the fuel 
consumption and nothing is said of the 
labor account, which is one of the points 
upon which the turbine is said to be 
ahead. Even were the labor costs availa- 
ble, they would not be comparable with 
those of a coal-burning station. 

Another particular in which the station 
is remarkable is the handsome bonus of 
$363,310 which it earned for its designers 
—the largest bonus ever paid on a steam- 
power-plant guarantee, as far as we know. 
By the terms of the guarantee the pur- 
chasers were bound to get a station of 
excellent efficiency, or a forfeiture which 
would make good any shortcoming; while 
the contractors were given the opportunity 
to earn, by exceptional accomplishment, a 
sum which, although considerable, will be 
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wiped out in two or three years by the e 
cess efficiency of which it is the price. 

We congratulate the Pacific Light an: 
Power Company upon the possession cf 
so efficient a station, and C. C. Moore *& 
Co. upon their achievement. 





Operating Engineers and 
Mathematics 


As our regular readers know, we have 
frequently urged the advantage to opera'- 
ing engineers of a knowledge of elemen- 
tary mathematics—algebra and_ trigo- 
nometry—and we thought we had done 
it in a tone corresponding to the kindly 
feeling which we have for all conscien- 
tious engineers. Therefore, we were sur- 
prised and disappointed recently to. re- 
ceive from a reader of sterling worth and 
practical ability a letter in which he said, 
incidentally, that we had scolded engineers 
for not learning mathematics. Now, 
nothing has been farther from our inten- 
tion than to scold anyone, except shirkers 
and fakirs, for whom we feel the utmost 


contempt and antipathy. To the hard- 
working, ambitious engineer we are 
friendly in the extreme, and we are 


always glad to further his interests; for 
this reason we have tried to point out the 
folly of refusing to learn to use simple 
formulas. Aside from the fact that it is 
impracticable to express some relations in 
any other way than by a formula, there 
are the advantages that even those 
numerical relations which can be ex- 
plained in words are much more clearly 
expressed by formulas and more readily 
grasped, and that a man accustomed to 
the use of formulas has, almost always, 
quicker wits and keener perception than 
one who is not. 

The superiority of formulas over rules 
is easily demonstrated. The simple gas 
formula P V + K = T can be readily 
expressed in words: “The absolute pres- 
sure per square foot multiplied by the 
volume in cubic feet and divided by a 
constant equals the absolute temperature.” 
But what a “mess” of words that is, and 
how little it means until you put it down 
in the shape of a formula. Then one sees 
at a glance not only the rule but its re 
sults, such as the fact that with constant 
pressure, an increase in volume means an 
increase in temperature, or with constant 
volume, any change in pressure means a 
corresponding change in temperature. 
This is one of the simplest of the many 
examples of the great advantages of for 
mulas over words; engineering of al! 
grades abounds with them, and the engi 
neer who fails to recognize that truth and 
act on it merely stands in his own light‘ 
However, we feel only sympathy for 
him—not any desire to scold or berat 
him. 
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Operating a Gas Producer 








\Vhile it is rash to the point of culpa- 
bility to assert that “anybody” can attend 
to a gas producer, it is undeniably true 
that much less skill is requisite to fire a 
producer properly than to fire a steam 
boiler properly, the term “properly” mean- 
ing with satisfaction to the engine room, 
economy in the use of fuel and minimum 
wear and tear of the apparatus. “Any- 
body” can shovel coal into a furnace, but 
not everybody can keep up steam with 
the minimum consumption of coal, which 
involves keeping the fire at the proper 
thickness (or thinness, rather), the water 
level at the proper point and attention to 
the many minor details which an expert 
fireman handles quietly and easily and the 
other kind forgets, ignores, or doesn’t 
even know. On the other hand, the feed- 
ing of fuel to a gas producer requires no 
more intelligence than does the dumping 
of a hod of coal on a grate fire, but main- 
taining the more active part of the fuel 
bed in good condition is quite another 
matter. However, intelligent poking and 
the regulation of the water supply are 
really all there is to the correct operation 
of a suction producer, and there is no 
comparison between these limited duties 
and the manifold attentions required by a 
boiler and its appurtenances. Pressure 
producers require somewhat more atten- 
tion than the suction type, especially if 
the steam is supplied by a separate boiler, 
and approach more nearly the steam plant 
in their demands on attendants. But we 
are hoping some day to see the pressure 
type superseded by the induced-draft type, 
for power-plant work, or, at least, the 
separate-boiler nuisance eliminated en- 
tirely. 





Denatured Alcohol 





When Congress removed the internal- 
revenue tax from denatured alcohol, it 
was predicted that it would soon become 
apparent that by this one act Congress 
had done much for the people as a whole, 
and that the beneficial effects would begin 
to be felt at once. Notwithstanding, how- 
ever, that denatured alcohol has been un- 
burdened by an internal-revenue tax for 
nearly two years, there does not seem to 
have been any particular increase in its 
consumption commercially; and the de- 
mand for internal- combustion engines 
using denatured alcohol for fuel has not 
stimulated their manufacture to any no- 
ticeable extent, although columns of edi- 
torial space have been devoted to this 
feature of the case. 

When Congress removed the tax on 
denatured alcohol, the country was in an 
unvsually prosperous condition. Business 
was good, and there were plenty of 
optimists who would not hesitate to de- 
clare that almost anything would be a 
success, which may account. for the enthu- 
Siasm displayed in welcoming this new 
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fuel; while the alarmists, who bemoaned 
the prediction that within a few years the 
coal supply would become exhausted, 
found consolation in the promised ad- 
vent of this substitute that could be ob- 
tained from potatoes, corn, sawdust and 
old boots. But where is it? Is it lost, 
strayed or stolen? 

If the claims for denatured alcohol can 
be sustained, there should be nothing to 
prevent its free use for power purposes 
in internal-combustion engines. It is said 
that a gallon used in this type of engine 
will do the same amount of work as a 
like amount of gasolene, but the cost is 
slightly greater. The retarding influence 
to the more extensive use of alcohol for 
power purposes, therefore, seems to be 
the failure thus far to produce it at a 
less cost than its rival, gasolene. The 
argument that the lack of suitable engines 
is at all responsible for the non-use of 
alcohol is not tenable; when there is a 
demand for alcohol engines, that demand 
will be met. 


Old Age Pensions 


One interesting feature of the National 
Association of Stationary Engineers’ con- 
vention at Denver was the plea of Mrs. 
Nella C. Moore, national president of the 
Ladies’ Auxiliary, to the national body 
to take some steps teward making pro- 
vision for superannuated and _ indigent 
members of the association. In his inde- 
pendence of spirit and tendency toward 
individualism, the American has been 
slower than the European to take up the 
matter of old-age pensions and insurance 
against unemployment, and the engineer, 
whose work is such that in most cases, 
and particularly in times of emergency, he 
must be “sufficient unto himself,” will be 
one of the last to think of codperative 
action with his fellows in providing for 
himself and family against the dark days 
of old age or helplessness. As a member 
of other fraternal organizations, he is 
sometimes forced to take a passive part 
in the sick and death benefits, but the idea 
of an organization composed entirely of 
engineers and members of his own 
national educational association has not 
appealed to him. 

Unless one comprehends the influence 
of an engineer’s work upon his mental 
attitude, this state of mind is not readily 
understood. It speaks well for the sound 
judgment of the delegates that action was 
taken on Mrs. Moore’s suggestion and a 
committee, consisting of delegates all 
from one locality, was appointed to submit 
to the next convention a working program 
of a system of old-age pensions in accord 
with the ideas advanced by Mrs. Moore. 

The association: has had in operation 
for the past twenty years a life and acci- 
dent department conducted on the assess- 
ment plan, membership of which is 
optional to the member of the national 
body, which pays a $500 benefit in case 
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of death, total disability and certain speci- 
fied accidents; but this department makes 
no provision for superannuation or unem- 
ployment, nor is participation in it obliga- 
tory. It would seem that at least until 
the Government recognizes the advisa- 
bility of enacting laws, similar to those in 
vogue in other countries, for providing 
for the old and infirm, and the aged have 
other places of refuge than the poor- 
house, Mrs. Moore’s should grow 
with the National Association of Sta- 
tionary Engineers, and protection, as well 
as education, become a salient feature of 
this organization. It is sincerely to be 
hoped that the incident will not end with 
a report of the committee at the next 
convention. 


idea 





Honor to Whom Honor is Due 


In the libraries and textbook schedules 
of colleges and universities you will find 
works on thermodynamics by authors 
varying in rank from mediocrity to 
Rankine—but none by Clausius, as a rule. 
In most of those works vou will find 
entropy discussed with more or less in- 
telligence (usually less) and its origin 
ascribed to Rankine, or Carnot, or Thom- 
son, or someone else—but not to Clausius. 

Now it is a matter of cold history that 
Clausius not only originated the concep- 
tion of entropy, but gave it its name; that 
Rankine and others recognized the im- 
mense importance of the’ idea and 
analyzed its application exhaustively, but 
it originated in Clausius’ brain, and it 
has never been more comprehensively nor 
clearly presented than in his own work. 
Moreover, a collection of books on ther- 
modynamics without Clausius is almost 
like Hamlet with the Dane omitted. 





Acknowledge Receipt of Catalogs 





Engineers are more deeply indebted to 
the manufacturers for one source of 
knowledge than they seem to _ realize. 
There is no portion of the engineer’s 
library that is more often referred to 
than the trade catalog and the recipient 
should not allow the donor to exceed him 
in courtesy. In short, when a catalog is 
received by an engineer, its receipt should 
be acknowledged, and if its advent is 
welcome mention should be made of the 
fact. 





When it is remembered that there is as 
much power in the steam from atmos- 
pheric pressure down to 27% inches as 
there is from 150 pounds down to atmos- 
pheric pressure, it is easily seen that the 
power of a noncondensing plant can be 
doubled by the addition of an exhaust- 
steam turbine and condenser, and in cases 
where there is not a supply of cooling 
water, improvements in cooling towers 
have enabled them to be put up both 
cheaply and well.—Gerald Stoney, before 
the British Association. 
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Power Plant Machinery and Appliance; 


Devices 


Used 








Vertical Triplex Double Acting 
Outside Packed Power 


' Pump 












The outside-packed plunger pump has 
been the recognized standard for many 
years for handling water containing grit 
or dirt of any character. It is at the 
present day rapidly gaining favor as a 







MUST BE NEW OR 





is of special design, allowing all of the 
valves to be placed on one side of the 
pump, thus leaving the other side per- 
fectly clear and providing easy access to 
the plunger glands. Each set of valves 
has its individual cover so located as to 
provide for the convenient inspection of 
the valves. 

The power end is of the Deane stand- 
ard type having a single main gear 





























































general service type, on account of the 
ease with which any leakage is detected 
and remedied. 

The pump shown in the illustration has 
been designed to unite the advantages of 
the double-acting type to those of the out- 
side-packed plunger construction. The 
machine gives a large capacity for a 
minimum floor space. The valve chest 












VERTICAL TRIPLEX DOUBLE-ACTING OUTSIDE-PACKED POWER PUMP 


located between the crank-shaft bearings. 
The crossheads have adjustable shoes 
running in bored guides, as shown on the 
right-hand crosshead. 

The Deane Steam Pump Company, of 
Holyoke, Mass., has made application for 
a patent covering this design. They are pre- 
pared to furnish pumps of this type in ca- 
pacities from 100 to 1000 gallons per minute. 


INTERESTING 


McFarlane Hydraulic Air Com 


pressor 





An hydraulic air compressor of the 
rect-acting, pulsating type, was recenily 
designed by George C. McFarlane, 312 
Bearinger building, Saginaw, Mich., to 
effect an economy of water and energy by 
adapting the pressure of the water to that 
of the air to be compressed. To compress 
air to 85 pounds pressure requires a 200- 
foot gravity head of water. If this head 
were turned directly into a tank full of air, 
it would compress the air to 85 pounds pres- 
sure and force it out of the tank at that 
pressure; however, an enormous loss of 
energy would take place in the initial 
stages of compression. To compress the 
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M’FARLANE AIR COMPRESSOR 


air without loss of energy requires that 
the water pressure entering the tank 
should be only slightly greater than the 
pressure of the air at any given stage, i.c., 
starting at a couple of pounds pressu: 
gradually increasing to 16 pounds wh« 
the tank is half full, 46 pounds when t 
tank is three-quarters full, increasi! 
thence to the final pressure, 85 pounds 


2 Oo eB 
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en the tank is 85 per cent. full, then 

ng the full water pressure to fill the 

naining 15 per cent. of the tank, thereby 
expelling the compressed air into the re- 
iver. In the McFarlane system this 

-essure regulation is intended to be ac- 

nplished by intermingling various per- 
entages of dead water with the inrush- 
ing jet of live water. 

\ nozzle, or monitor, connected with a 

ad of water, produced either by gravity 

r a turbine pump, is mounted under an 

ir tank. By an arrangement of a shift- 
ing cutoff nozzle and a needle valve, it is 
expected that the stream issuing from the 
monitor will sluice in enough dead water 
from the sump to reduce the velocity head 
of the stream entering the tank to the air 
pressure it must overcome: In the initial 
stages a small opening of the nozzle 
sluices in a big stream of dead water from 
the sump, in the final stage the needle 
valve gives a full opening of the nozzle, 
while the cutoff valve shuts off all or 
nearly all the dead water. 

The accompanying illustration shows 
the operation of the system; the pipe head 
passes down through and nearly to the 
bottom of the air receiver; from the re- 
ceiver the water is conducted down a pipe, 
through a return bend up into the nozzle, 
whence it is periodically admitted into the 
compression chamber. The nozzle is 
opened and closed by a needle valve, and 
a vertically moving cutoff nozzle regu- 
lates the amount of dead water admitted 
with the live head. The needle valve and 
the cutoff are moved up and down by 
separate pistons operating in one revers- 
ing cylinder, their movements being con- 
trolled by floats, which operate a two- 
way-plug controlling valve, to admit water 
above or below these pistons. An exhaust 
valve for quickly emptying the tank is 
raised by the upward movement of the 
cutoff nozzle, the receding water level 
releases the float-operated dogs and per- 
mits the exhaust valve to drop back into 
place when the tank is nearly empty. The 
floats which move the controlling valve 
work in pockets and give a quick reverse 
to the valve. 

Starting with a tank full of water, the 
bottom float being down, the controlling 
valve directs ‘the feed water into the 
upper port of the reversing cylinder; this 
shoves both pistons down, lowering the 
needle valve and cutoff nozzle. As the 
water flows into the tank compressing 
the air, the rising water level raises an 
auxiliary valve against the drain holes in 
the upper pocket, and no water can enter 
the upper pocket until the water level 
reaches the top of the pocket, when it 
overflows and quickly throws up the float, 
reversing the controlling valve, which now 

irects the feed water into the lower port 

f the reversing cylinder. Now since the 

ver piston head rests tightly against the 

ver cylinder head, the force of the 
ater is expended in raising the upper 
ston, which closes the needle valve; near 
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the end of this up-stroke, a dog nut on the 
needle-valve stem engages the bottom of 
the hollow rod of the lower piston, rais- 
ing it enough to clear the lower cylinder 
port. The lower piston now catches the 
full water pressure, and the cutoff nozzle 
and the exhaust valve are raised. As the 
tank empties, the receding water level re- 
leases the exhaust-valve dogs, permitting 
the valve to close; the lower float also 
drops, reversing the controlling valve, and 
beginning a new cycle. 

Each cycle requires ordinarily about 15 
or 20 seconds, and a nearly constant air 
pressure is maintained in the pipe line 
throughout the cycle by the rising and 
falling of the water level in the air re- 
ceiver. While the special field of this 
system is direct compression from natural 
heads of 200 feet and more, it can also 
be used with an artificial head produced 
by a multi-stage turbine pump. 





The ‘“ Universal *’ Stoker 


The “Universal” stoker is the name of 
the new automatic smokeless stoker manu 
factured by the Oscar Barnett Foundry 
Company, Newark, N. J. It 
traveling chain-grate type with several 
novel features. The grate bars, which are 
continuous across the furnace, are of an 
interlocking fishbone type, giving a large 
percentage of air space. They are fast 
ened at each end to a chain of ordinary 
round-iron links of equal pitch. One end 
of the grate bar is fastened into a ver- 
tical link, and the other to a horizontal 
one, which gives each bar, as the chain 
passes over the supporting rollers, a 
slight oscillating motion, which, com- 
bined with the undulations of the grate 
as it travels, loosens the fire bed just 
enough to allow the passage of air 
through the body of incandescent fuel to 
prevent the formation of large clinkers. 

At the rear of the grate the ashes and 


is of the 











“UNIVERSAL” STOKER AS APPLIED TO 
A HORIZONTAL TUBULAR BOILER 


FIG. I. 


cinders are carried on to a cinder-and-ash 
catching plate designed to offer a slight 
resistance to the movement of the fire bed, 
force the fuel into closer contact and pre- 
vent the formation of holes. The “dead 
plate” is not one continuous plate, but is 














FIG. 2. SHOWING ADAPTATION FOR FORCED DRAFT 
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made of sections of about 1 inch in width, 
oscillating on a bar directly in front of 
the dumping plate. This oscillation is in- 
tended to allow each section to rest upon 
the grate at all times and prevent a leak- 
age of cold air into the furnace. If for 
any reason it becomes necessary to draw 
the fire, it is quickly done by removing a 
plate on the front of the hopper and draw- 
ing the fire out over the front of the 
grate. 

The frame is made of structural ma- 
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lating engine, such as is shown at the 
right in Fig. 1. At the rear of the stoker 
is mounted the flexible bridge upon which 
the ashes and refuse are transferred to 
the dump plate, which is of solid and 
blank construction and when closed 
practically air-tight. It is operated from 
without the furnace. Fuel goes from the 
hopper through the fuel ports from 5 to 
8 inches thick, as is desired. In its 
travel to the rear of the stoker the fuel 
is kept loose and it is to a large extent 


is 
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FIG. 3. 


terial throughout, firmly supported within 
the furnace chamber. The transmission 
medium is a worm and gear inclosed in a 
casing forming part of one of the pro- 
pelling-shaft bearings and is filled with 
oil which does not have to be renewed 
often. A small ratchet wheel mounted 
upon the worm shaft is inclosed by ball- 
and-socket joint brackets, as shown in the 
drawing, and is connected to an eccen- 
tric propelled any suitable motive 
power, but preferably by a‘practical oscil- 


by 





4. REGULAR FORM OF GRATE BAR 


prevented from coking into a solid mass 
by the irregular motion of the grate sur- 
face and chain while traveling over the 
supporting rollers and between them. 
With a depth of fire of 7 inches and a 
chimney draft of 1 3/10 inches it is said to 








UNIVERSAL” STOKER APPLIED TO OIL WELL SUPPLY COMPANY BOILER 


be possible to burn 50 pounds of bitumi- 
nous coal per square foot of grate surface 
per hour with freedom from smoke. Fig. 
1 shows the stoker as applied to a hori- 
zontal tubular boiler with natural draft. 
Fig. 2 shows the method of adaptation for 
forced draft by means of removable air- 
tight plates over the front openings. Fig. 
3 shows a sectional view of the apparatus 
as applied to the boiler of the Oil Well 
Supply Company. Fig. 4 shows the regu- 
lar form of grate bar which may be re- 
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placed at any time during operation, 
necessary, without stopping the operati: 
of the stoker. 





Atlas Boiler Preservative 





The constituents of “Atlas” preservati: e 
are mineral, and its action is said to 
entirely different from all other metho 
of boiler treatment. It is claimed not : 
be merely a scale remover, but also 
arrest and neutralize corrosion and grea 
in marine, stationary and locomotive boii- 


ers where water-softening is imprac 
ticable. 
By its use it is claimed that rust 


is disintegrated to its base, and its fur- 
ther action is neutralized. 

Scale is said to be gradually disinte- 
grated from all parts of a boiler, and pr 
cipitated in granular form to the bottom, 
and as this preservative acts quicker on 
oxidation and corrosion than on scale 
where these exist at the base of scale thie 
latter is frequently removed intact. 

Tubes usually fail from corrosive action 
near their necks, through mechanical 
cleaning being impracticable there. No 
such failure is possible where this prepa- 
ration is continuously used, it is said. 

In stationary practice the following 
applications are advised: For very im- 
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pure water put in two quarts for eac! 
1000 gallons water capacity on filling uy 
and inject one pint for each 1000 gallon 
water capacity every three days. 1 

facilitate the removal of old scale aft: 

blowing down, make two injections of tw 

quarts each for every 1000 gallons water 
capacity on successive days, the last fou 
days before stopping for cleaning. 

is manufactured by the Atlas Preserv: 

tive Company of America, 30 Broa 

street, New York City. 
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Inquiries 


juestions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 








‘arting a Corliss Engine 


\ Corliss engine that cuts off at % 
stroke is stopped with the piston at the 
middle point of its travel and, conse- 
quently with both steam valves closed. 
How would you start it? 

5. B. 

Work the valves with the hand bar in 
the wristplate. 


Pop Safety Valves 

What causes a pop safety valve, set to 
blow at a certain pressure, to let the pres- 
sure below the blowing point before it 
closes ? 

: F. A. W. 

Pop safety valves are so designed that 
when they rise off the seat increased area 
is exposed to the action of the steam and 
the valve can only close against a pres- 
sure lower than that which opened it. 
Setting Slide Valves 

Can a slide valve be set to cut off at 
quarter stroke without the use of a riding 
cutoff valve? 

5. #. 

It is not practicable with a slide valve 
to cut off the steam supply to the cylinder 
as early as you mention, or much earlier 
than three-fourths stroke. With the rid- 
ing cutoff, the main valve is designed and 
set to take steam at full 
stroke. 


very nearly 


Increasing Power 

How can the power of a slide-valve 
engine be increased when it is taking 
steam full stroke, without increasing 
either the speed, or boiler pressure and 
without adding a condenser? 

W. F. 

If the engine takes stéam full stroke 
its speed could only be 
higher steam 
pressure. 


increased by a 
pressure or lower back 
As these are forbidden, your 
only remedy is to use a larger steam 
cylinder. 


Recipe for Metal Polish 

Please give me a simple recipe for mak- 
ing a liquid polish for brass and iron 
work. 

W. G. 
acid, dis- 
Solve it in one pint of soft water, apply 
with a cloth or rag and rub dry imme- 
diaicly to prevent spotting 
by the acid. Another good polish is made 
by taking one ounce tripoli powder and 
one pint of benzine. Shake thoroughly 
before using; apply with a cloth or rag 
and rub immediately. 


Take one ounce of oxalic 


corrosion or 


Burning Slack Coal 
I burning slack coal, is it good prac- 
tice to use exhaust steam in the stack to 
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create a draft? 
14 steel plates. 


The stack is made of No. 


i. B.S. 
It is not considered good practice to 
use exhaust steam in a steel or iron stack, 
particularly if there is any sulphur in the 
coal burned, as the fumes will unite with 


the water in the steam, forming sulphur-’ 


ous acid, which soon oxidizes, becomes 
sulphuric acid and attacks the iron or 
steel, rapidly destroying it. 
Steam Boiler Testing 

Is it considered good practice to test 
a steam boiler which is connected with 
others by having a steam header common 
to all, the feed water for the boiler to be 
tested to enter independently; in other 
words, is it necessary to entirely separate 
the boiler from others while testing? 

W. A. H. 


“cut out” en- 
and water con- 


The boiler should be 
tirely, both as to steam 
nections. 


Effect of Clearance on 


Pressure 


Mean Effective 
What effect has the clearance on the 
mean effective pressure? 
3. B. 
Clearance increases the mean effective 
pressure with a given cutoff in the 
relation: 


ini (t+ log R) (1+ 0) 
via > 


R 


Cc, 


R being the actual ratio of expansion, 
i.e., the stroke plus the clearance divided 
by the fraction of the stroke completed 
at cutoff plus the clearance, and c the 
clearance expressed as a fraction of the 
stroke. It would take an article with 
diagrams to explain this intelligibly. 


Returning Condensation from 
Coils 

Can the condensation from heating 

coils or radiators be returned to the boiler 


by gravity? 


Heating 


P. 4. Mb 

Yes. This is in accord with ordinary 
steam-heating practice, where the water 
condensed in the coils is allowed to flow 
back to the boiler. The return pipe may 
be connected with the boiler at any con- 
venient point, preferably, however, below 
the water line; or it may be omitted en- 
tirely and the water return 
through the steam-supply pipe, as is prac- 
ticed in some cases. If the radiators are 
below the level of the water line in the 
boiler, a pump or some form of return 
trap will be necessary. 


allowed to 


Engineers’ License Laws 

Will you please tell me in what parts 
of the United 
laws are in force? 


States engineers’ license 
c. &.. A. 

As far as known, Massachusetts, Min- 

nesota, Montana and Ohio are the only 


States having State license Jaws. Many 
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other States have passed acts of legisla- 
tion permitting cities to pass license ordi- 
nances, under which the following cities 
have some form of engineers’ license: 
New Haven, Conn.; Buffalo, Rochester, 
Niagara Falls, Poughkeepsie and Yonkers, 
N. Y.; Allegheny, Philadelphia, Pittsburg 
and Scranton, Penn.; Detroit and Sagi- 
naw, Mich.; Los Angeles and San Fran- 
cisco, Cal.; Seattle and Tacoma, Wash.; 
Denver, Colo.; Sioux City, Ia.; Chicago 
and Peoria, Ill.; St. Louis, Mo.; Louis- 
ville, Ky.; Memphis, Tenn.; New Orleans, 
La.; Baltimore, Md.; Jersey City, N. J., 
and Atlanta, Ga. 


Draft Gages 

I have seen several illustrations of draft 
gages and wish to know what they really 
tell. Does the difference in hight of the 
water in the right- and left-hand tubes 
show the velocity of the gases up the 
chimney, or the amount of vacuum at the 
point where the gage is attached? 

A. B&B. Hi. 

The difference in level in the legs of a 
draft gage represents in inches of water 
the difference in pressure between the in- 
side and the outside of the chimney, due 
to the temperature of the gases and the 
hight of the chimney. The glass gage in 
a sense measure vacuum, but its 
reading should not be compared to those 
of the ordinary vacuum gage without 
understanding that the latter reads in 
inches of mercury, which is about 14 
times as heavy as water, and 1 inch meas- 


does 


ured on the draft gage would correspond 
to only 7/100 of an inch on the vacuum 
gage. The water gage, being more deli- 
cate, is used where very slight differences 
in pressure are to be measured. The 
draft gage does not indicate the velocity 
of the gases up the chimney. 





Obituary 


Harry J. 


Illinois 


Ott, superintendent of the 
Engineering Company, died in 
Colo., on September 25, of 
typhoid pneumonia. He member 
of the Illinois chapter of the American 
Society of Heating and Ventilating Engi- 
neers and of the Western Society of Engi- 
neers. He had with the Illinois 
Engineering Company for more than six 
years and was a frequent contributor to 
technical papers on heating and engineer- 


Denver, 
was a 


been 


ing subjects. 





Personal 


H. Hamkens, for the past six years in 
charge of the Corliss- and blowing-engine 
department of the Mesta Machine Com- 
pany, of Pittsburg, established a 
consulting-engineering office for himself 
at Princeton, N. J. 


has 
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Remedies for Gas Engine Troubles 





By R. O. KLEpPINGER 


I was called upon to find the trouble 
with a gas engine that would run finely 
until it became heated, and when it was 
hot enough to run with the most eco- 
nomical amount of fuel the engine would 
die, almost on the instant. It would be 
impossible to start or get an explosion 
out of it until it became cool, and then 
it would start off as nicely as any. 

While it stumped us for a while, we 
found that the stationary insulated elec- 
trode of the make-and-break sparker 
short-circuited when it became hot, by 
expanding enough to touch the movable 
electrode. Some people made pointed re- 
marks about it before it was fixed, but I 
called it plain cussing. 

Are you troubled with water in the 
cylinder, after letting it cool from a long 
run? If so, place the exhaust cam so 
the exhaust will be open and then prop 
the inlet valve open, and you will not be 
bothered with wet cylinders. 

Remember, when dismantling a gas en- 
gine for repairs, to mark the teeth on 
the two-to-one gears, so you will not 
make a mistake when erecting. This 
might be an old saw to some, but there 
are a few men running engines who have 
never dismantled them and never take 
the pains to mark the gears, and when 
erecting you will find that you have saved 
a lot of work by having the valves work 
as they should. 

If you strip bolts and taps in engineer- 
ing work, just remember that graphite 
rubbed on the threads will save you the 
annoyance again, and graphite in gas- 


engine packing work is almost a neces-_ 


sity, as packing on the hottest parts of 
the engine when covered with graphite 
will come away from the metal perfect. 

Does your engine back-fire a great deal, 
and you find it very hard to stop? Look 
for pockets in the cylinder or valve cham- 
bers, or holes bored and threaded for the 
indicator, with the tap not reaching clear 
through. A very poor mixture will also 
cause back-firing. Because of slow burn- 
ing, there will be a flame in the cylinder 
to ignite the incoming charge. 

I am an enthusiastic believer in the gas 
engine, and have never been up against 
an engine that I could not get satisfactory 
service out of, but it is foolish to think 
that any person not acquainted with them 
could take a plant and always give good 
service, as some of the catalogs say. 





Prisoner-Inventor is Offered 
Fortune 


eee = 

“If you can prove to me that your 
invention will do all you claim for it, I 
will here and now sign an agreement to 
purchase $40,000 worth of stock in your 
company.” 
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Magistrate Eisenbrown startled the little 
group of court habitues in his office by 
making this offer to John E. Carroll yes- 
terday, after he had fixed bail at $1000 for 
Carroll’s appearance in court. 

Carroll is the inventor of the “carbon- 
dioxide engine,” which he is exploiting 
through the CO, Development Company, 
and which he asserts will revolutionize 
power production. The charge against 
him is that he obtained money under false 
pretenses. It is alleged that he procured 
chattels, money and securities valued at 
upward of $5000 by false representations 
from Frank T. Richter, of 22 South 
Fifteenth street, who is now prosecuting 
him. He is also alleged to have procured 
$10,000 in cash from William Spencer, of 
234 West Johnson street, Germantown, 
for the exclusive rights to run automobiles 
with the Carroll engine in Pennsylvania. 

After a preliminary hearing on Septem- 
ber 28, Magistrate Eisenbrown had Dr. 
Edwin J. Houston, the electrical expert, 
investigate Carroll’s invention. Dr. Hous- 
ton reported that he did not believe Car- 
roll’s scheme would accomplish what he 
said it would. 

Carroll did not accept the magistrate’s 
offer—The North American, Philadelphia. 

[This is the “invention” for calling 
which “a clumsy mechanical fake” the 
editor of Power is under indictment.— 
EpitTors. ] 





A Great Gathering of Engineers 


The largest social gathering of engi- 
neers in the history of the craft in the 
Borough of Brooklyn, N. Y., took place 
at the Imperial on Saturday evening, Oc- 
tober 10. Many representative engineers 
of the greater city were present. The 
committee had arranged for a first-class 
smoker and vaudeville, which latter was 
given by the famous “bunch,” and, as 
usual, was of a high standard of ex- 
cellence. Among the distinguished guests 
who were heard from during the evening 
were W. J. Reynolds, national vice-presi- 
dent; Thomas Cole, national conductor, 
and Fred L. Johnson, past State president 
of Massachusetts Association, N. A. S. E. 
There were refreshments of all kinds, 
and the “good nights” came with reluct- 
ance. 





We have received from the American 
Engine Company, Bound Brook, N. J., a 
16-page * “Political Atlas,” with paper 
covers, containing a “compendium of facts 
and figures, platforms and portraits of 
the men and the issues of the Presidential 
campaign of 1908.” Aside from the com- 
pany’s advertisements on the back cover 
and on the inside of both covers, there is 
nothing of an advertisement character 
about the pamphlet, which is 1134x14% 
inches in size. Besides portraits and 
sketches of all our Presidents beginning 
with Washington, there are portraits and 
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biographical data of the Presiden al 
candidates of the two great parties, a ¢.)l- 
ored political map, platforms of both p:r- 
ties, in full, data about past Preside ts 
and their cabinets, statistics of past e! c- 
toral and popular votes, a half-tone view 
of the Capitol and a full-page chart iliis- 
trating, by means of a curve, the “ups nd 
downs” of the American tariff from 1791 
to 1901, inclusive. Outside of an encycio- 
pedia we have never seen a volume of 
pertinent election data compiled in such 
a handy manner, and we have no doubt 
the American Engine Company will gladly 
send a copy of the atlas upon application. 





Business Items 


J. A. J. Shultz, president of the Shultz’ Belt- 
ing Company, has been elected president of the 
Missouri Manufacturers’ Association. 


The Wheeler Condenser and Engineering Com- 
pany, of Carteret, N.J., has appointed Harry 
Pennington, Lumberman’s National Bank build- 
ing, Houston, Texas, agent for the company 
in the State of Texas. 

The Woodward Furniture Company, Owosso, 
Mich., has been using Buckeye boiler skimmers - 
in its boilers for some time and says its boil- 
ers are in as good shape as the day they were 
installed. The skimmer is made by the Buckeye 
Boiler Skimmer Company, South End, Toledo, 
Ohio. 

The Bird-Archer Company, 90 West street, 
New York, has issued a 48-page treatise on 
“Boiler Troubles and Their Prevention,” in 
which are explained corrosion, scale, oil and 
grease deposits and what harm they might do. 
It further discusses the different methods of 
water and scale treatment.and gives advice on 
feeding boiler compounds, the care of blow-off 
valves, etc. A copy may be had free by sending 
for it. 

In these days of aids to memory, memoranda, 
‘‘ticklers’”’ and other adjuncts of systemization, 
the title ‘‘The Way to Forget,’’ is striking. 
That is the reason Jay Wellington Hull adopted 
it for a little pamphlet which he has recently 
got out for the Triumph Electric Company, of 
Cincinnati. The idea is that when one uses 
apparatus that is all right he forgets all about 
it in the same way that one forgets that he has 
a stomach, until it goes wrong. 


R. G. Davis has, owing to ill health, retired 
from the firm of Geo. H. Ward & Co., engineers 
and machinists, 78 Delevan street, Brooklyn, 
N. Y. His interest has been acquired by Robert 
Langlotz, who will at once become active in 
the affairs of the firm. Mr. Langlotz is pecul- 
iarily fitted for the work in which Geo. H. Ward 
& Co. are engaged, as he has had a lengthy 
experience covering a wide field, from marine 
engineering to construction and installation work. 
He is a practical machinist, having been with 
W. & A. Fletcher Company years ago; was for 
some time a marine engineer and has had years 
of power station, mill and manufacturing prac- 
tice and a large executive business experience 





New Equipment 


The city of Quitman, Ga. will install two new 
boilers in power plant. 

The Norman (Okla.) Ice Company will rebuild 
plant recently destroyed by fire. 

The city of Decatur, Ga., has voted $15,000 
bonds for extending water works. 

The plant of the Momence (Ill.) Electric 
Light Company was destroyed by fire. 
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The American 
Dead Weight Tester 








@ This instrument is worth many times its cost in any 
steam plant and it will quickly pay for itself by reducing 
the consumption of fuel. 


@ For instance, if a steam gauge registers 80 pounds when 
in reality you are carrying 90 pounds of pressure, this 
device shows up the fact plainly and beyond dispute. 


@ You can then make the necessary adjustments and the 
coal consumed to carry that extra 10 pounds is 
afterwards saved. 


q Let us send you our new general catalog, which fully 
describes this device and other specialties. 


@ Sent free on request. 


American Steam Gauge & Valve Mfg. Co., 


208-220 Camden Street, Boston, Mass. 
New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 


Pittsburg, Frick Bldg. Aunex San Francisco, 247 Pine Street 
Montreal, 444 St. James Street Los Angeles, 213 So. Angeles Street 


When ordering gauges, valves, indicators and kindred appliances for governing, indicating, measuring, recording 
and controlling steam, air, gas, oil, ammonia and all other pressures, be sure to specify those manufactured by us. 
Your interest can be best served by the protection they afford. 
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John Kloss, Wheeling, W. Va., is having 
un addition erected to be used as an ice manu- 
facturing plant. 


The city of Juliette, Ga., is considering issu- 
ance of bonds to construct an electric light 
plant and water works. 


It is reported that the Water Commissioners 
of Erie, Penn., will shortly award contract for 
a new pumping engine. 


H. E. Havens, Girard building, Philadelphia, 
Penn., has been granted permit to erect a power 
house for the Girard estate. 


{t is said that the Greenville (Ky.) Light and 
Water Company will issue $12,000 bonds for 
improving water works system. 


Fred A. Howe, Huntsville, Ala., has been 
granted a franchise to construct an _ electric 
lighting plant at Stevenson, Ala. 


The Metrepolitan Electric Company, Reading, 
Penn., intends, it is said, to erect a new power 
house at a cost of over $1,000,000. 


Plans have been prepared for two power houses 
to be erected at Newton Falls for the Peerless 
Electric Company, of Warren, Ohio. 

The Kansas-Colorado Electrical Transmission 
Company is having plans prepared for its pro- 
posed power house at Garden City, Mo. 


The power house of the Albany & Hudson 
Railroad at Stuyvesant Falls will be enlarged. 
Improvements will cost about $75,000. 

It is reported that the municipal electric light 
and water plant at Waverly, La., recently 
destroyed by fire, will be rebuilt at once. 


The City Council of Manhattan, Kan., has 
granted a tranchise to W. R. West and J. T. 
West, of Kansas City, to build an electric railway. 

Plans are being prepared by Samuel Lozier, 
Hackensack, N. J., for the construction of water- 
works at Lodi, N. J. About $80,000 will be 
expended. 


The Philmont (N. Y.) Lighting and Power 
Company has applied for permission to issue 
$7000 bonds for the purpose of making improve- 
ments to plant. 

The Brunner Water and Light Company has 
been granted franchise by the County Com- 
missioners of Houston, Texas, to erect a water 
and light plant. 
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N. Y. TT. L. Stuart, 11 Broadway, New York, 
is chief engineer. 

The Tioga Traction Company is being formed 
to construct an electric railway from Mansfield 
to Wellsboro, Penn. W. A. Selts, Jersey Shore, 
Penn., is interested. 


Bids will be received at the City Hall, Helena, 
Mont., until noon, October 29, for the construc- 
tion of water works system. Plans can be seen 
at the office of J. A. Mattson, city clerk. 


It is reported that the Syracuse, Lake Shore 
and Northern Railroad Company, Syracuse, 
N. Y., will erect two power houses, one near 
Fulton and the other near Phoenix, N. Y. 


The West End Water Company, Clarksburg, 
W. Va., has been incorporated with $20,006 
capital to construct water works system. O. B. 
Lawman, F. I. Day and others, incorporators. 


The Rochester, Corning & Elmira Traction 
Company will build an electric railway between 
Rochester, Corning and Elmira. L. Feuerstein, 
27 Churen street, Rochester, N. Y.. is engineer. 

The Commissioner of Public Works, Buffalo, 
N. Y., will have plans and specifications pre- 
pared for the installation of an engine and gen- 
erator at the Hamburg canal pumping station. 

The Fresno, Hanford & Summit Lake Inter- 
urban Railway has completed surveys and will 
shortly commence construction. Main power 
plant will be at Kingsburg, Cal., and substations 
at Malaga and Laton. L. A. Nares, of Fresno 
Cat., is president. 





Help Wanted 


Advertisements under _ this 
sertea for 25 cents per line. 
make a line. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

WANTED—Thoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘““M. M. Co.,’’ PowEr. 


head are in- 
About six words 


Situations Wanted 


Advertisements under _ this 
serted for 25 cents per line. 


head are in- 
About six words 
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pert with indicators and testing appar 
can keep operating expenses at proper fi 
Box 27, Power. 

MESHANICAL ENGINEER, age 25, desire 
employment with growing manufacturing 


pany. Experience in general engineering. 2s 
and office work. Moderate salary. ‘Engi ; 
POWER. 


AN ENGINEER, having excellent record 
one who has never caused a breakdown, wiiose 
references are gilt edged, who attends exclusively 
to his own business, does not drink and would 
not join union if he was paid for it, is desirous 
of making a change for good reasons. Box 50 
POWER, 


Miscellaneous 


Advertisements under tivis head are in- 


serted fur 25 cents per line. About six words 
make a line. 
WANTED—A large pumping station fo 


. . . r 
pumping natural gas. Inquire Pittsburgh Plate 


Glass Company, Room 1624, Frick Building 
Pittsburg, Pennsylvania. 

_ PATENTS secured promptly in the United 
States and- foreign countries. Pampbiet of 
instructions sent free upon request. ( m 
Pircxer, Ex-examiner, US. Patent Oftice 


Mcuill Bldg., Washington, D C. 

MECHANICAL ENGINEER, technical grad- 
uate, manufacturing and sales experience East 
and West, would be glad to hear from engi- 
n22rs or manufacturers wishing representation 
in the Northwest Box 49, Power. 


NEW BRITISH PATENTS ACT. A manv- 


facturing firm, possessing extensive and well 
e yuipped engineering works 1n the English 
Midlands, invites inquiries from American 


firns desirous of arranging for the manufac- 
ture in England of patented mechanical or 
electrical specialties to comply with the require- 
ments of the above Act now in force. Apply, 
in first instance, to C. M. Stevenson, 29 Broad- 


way, N. Y 
For Sale 

Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make u line. 

FOR SALE—Electric light plant, growing 
town; 700 lights now in use. Price $60.00 
Reasons for selling, other business. Address 


Box 50, Giddings, Texas. 

FOR SALE—20x48 Wheelock engine 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address ‘ Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—One 24x48 Fraser & Chaimer 
Corliss, engine in good running order. We 


and 











° 





rc gh ge A invite inspection Fv yd —, where engine 
‘ —— . ee ee ee . cin be seen under full working conditions. 
The Erie Railroad Company will construct a CHIEF ENGINEER of large industrial Delivery during “~December. Carr, Ryder & 
reservoir and pumping station at Middletown, plant desires change; active and alive, an ex- Adams Co., Dubuque, Lowa. ° 
7 e 
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COCHRANE SEPARATORS 


UNDER, OVER OR AROUND 


How shall the steam get by the baffle placed to intercept the flying 
particles of water or oil? One way is better than all the others. Let us 
explain : 


Suppose the steam passes under the baffle, then when the water or. 


oil runs down off the lower end of the baffle it will fall into a swift current 

of steam and will be licked up again into the outlet pipe; therefore the under 

way should never be used. Nevertheless, it is the method employed by 
a host of cheap, so-called separators. 

Next, suppose that the steam current leaps up over the baffle? ‘This 

is a little better, but here, again, we are putting difficulties in the way of 

the water and oil particles 


7 by requiring them to fall 
out of the steam against 
the current. Both the 
over and the under ar- 

| rangements, it will be 
noted, havea tendency to 
constrict the passage for 
steam around the baffle. 
: Now, consider the ar- 


rangement in which the 
current goes around the baffle horizontally. In the Cochrane it goes around 
on either side, both to the right and to the left, and being divided into 
two parts, the current is only one half as deep; therefore, flying particles 
are required to shoot through only half as great a distance before they 
strike the baffle as would be required in the other forms. Moreover, as 
the ribs on this baffle are vertical, the particles run down readily into the 
well, which would not be the case if the ribs were inclined or horizontal. 
A drain for any condensation that occurs in the chamber on the outlet 
side of the baffle extends nearly to the bottom of the receiver, and the 
barometric column thus provided insures that the water will always run 
down into the well. 
For'a summary of the various points about separator design, see our 
Treatise “15-S.” 











HARRISON SAFETY BOILER WORKS, 
I7™ G& CLEARFIELD STS., PHILADELPHIA, PA. 


TALK 8 
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HAVEN “| time to experiment,’’ says the busy engineer, 


“I want to know what the Heater can do before I install it.” 
That’s the attitude of many a man these days—and to such men 
the ‘‘Webster”’ appeals at once. 


We can show you how our Heaters get 
highest temperature of feed water, how they 
_use just enough exhaust to do it, how 
they cost less to maintain—and why there are 
now Over 2,250,000 h. p. in successful use. 


Webster 


Webster 
Chemical Purifier 


If your water supply is particularly bad, we can 

prove to you that the Webster Chemical Purifi- 

er will treat it while hot and send it into your ra 
boilers not only perfectly pure and “‘healthy”’ webster Feed Water Heater, 
but also at the highest possible temperature. atidiaiaiiainiaanel 


Webster Heaters are not the thoroughfare type—they are the most scientific 
devices ever invented for heating and purifying feed water. We adapt the 
‘““Webster’’ to individual conditions, and positively guarantee satisfac- 
tion, before we make an installation. 


Your time is worth no more than our reputation—the latter insures you 
against wasting the former. 


Send for Booklet 12-F. 
WARREN WEBSTER & COMPANY 


CAMDEN, NEW JERSEY 
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Safety 
In Hoisting 


is no less important than speed. A 
positive brake should be supplemen- 
tary only to absolutely dependable 
load sustaining parts. Triplex Blocks 
have forged bendable hooks, chain 
which is tested length by length, sheave 
pockets which fit the chain absolutely, 
and the load is sustained by a Weston 
Brake. 


The liberal factor of safety in Tri- 
plex Blocks has unquestionably saved 
many lives. 


Write for Catalogue. 


Yale & Towne Mfg. Co. 


9 Murray Street, New York 











YNE ELECTRIC WORKS 


—~— sYSTEMS 


Economy of Operation 


durability and maintenance costs very soon prove the quality 
of an arc lamp. 
Those are the 
items that mean 
profit or loss to you. 


Fort 
Wayne 
Arc 
Lamps 


under normal op- 
erating conditions 
require _ practically 
no attention aside 
from trimming, and 





that only after most 


ype ACM Alternating Current Multiple 
Form C Arc Lamp 


99 
—- 722 


efficient burning. 








SALES Main Office: IN MOST 
OFFICES FORT WAYNE, IND. LARGE CITIES 




















































Slack Belts 


Why should you worry along with tight 
belts, struggling to keep them tight? 

When the only reason on earth for the 
tension is to prevent slipping. 

And that same tension is killing the belts, 
heating the bearings, straining the shafting and 
putting a dead drag on the engine and burning 
coal that does no one any good. 

And alla useless waste when Cling-Surface 
will prevent the slipping better than tension 
can and make it totally unnecessary. 

Cling-Surface will stop a// slipping no 
matter what the belt or rope is, what position, 
what centers or pulleys, out-doors or in. 

Every belt can be run easy or slack and 
carry fullest loads, with no hot bearings, less 
oil, ease on shafting, belt and engine. 

And the belt pliable, clean, waterproof and 
preserved. Nodrying nor cracking, no running 
off but perfect service. 

The best plants use Cling-Surface. We 
guarantee these results. Do you use it or do 
you still run your belts tight? What is the 
use? Write us. 


3 i, 
Cling-Surface Company 
1049 Niagara Street, Buffalo, N. Y. 
New York Boston Denver Atlanta 


Chicago St. Louis St. Paul Memphis, etc. 
London, Thomas & “ishop, 119-125 Finsbury Pavement E. C, 
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Gages, Vacuum 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Water 
Automatic Safety Water Gauge Co., 


Muskegon, Mich. 
@Mhio Brass Co., Mansfield, O. 


Gas, Producer 


Fort Wayne Fdy. & Mach. Co., Ft. 
Wayne, Ind. 


Gas Producers 

eel, a & Steacey Co., 
York, 

De La hin Machine Co., New 
York. 

Fort Wayne Fdry. & Mach. Co., Ft. 
Wayne, Ind. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Westinghouse Mach. Co., Pittsburg, 
Pa. 


Gaskets 

American Goetze-Gasket & Pack- 
ing Co., New York. 3 

Anchor Packing Co, Philadelphia, 


Brandt, Randolph, New York. 
Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmy rm, BR. Ys 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 


ork, 

Johnson Co., Henry, Jersey City, 
National India Rubber Co., Bristol, 
N. Y. Belting & Packing Co., New 


ork, 

Quaker City Rubber Co., Philadel- 
phia, Pa 

Siena Mfg. Co., Jersey City, 


3 
U.S. Mineral Wool Co., New York. 
Gaskets, Copper 
Restein Co., Clement, Philadelphia, 


U. S. Mineral Wool Co., New York. 


Generating Sets 
American Engine Co., Bound Brook, 
N.J 


Crocker-Wheeler Co., Ampere, N. J. 

Engberg'’s Electric & Mechanical 
Wks., St. Joseph, Mich. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern Electrical Mfg. Co., Madi- 


son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., B. F., Hyde Park, 

ass. 

Watertown Engine Co., Watertown, 

N. Y 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Generating Units 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Governors, Pump 

American Boiler Economy Co., 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltown, 
Iowa. 

Gardner, Governor & Separator Co., 
Quincy, Ill. 

Strong, Carlisle & Hammond Co., 
Cleveland, 0. 


Graphite 

Carpenter Co., W. D., New York. 
oy, 7T Co., Jos., Jersey 
Garlock Packing Co., Palmyra, N. Y. 
Grate Bars 

ee Iron Works Co., Jersey City, 


Grates 

a Iron Works Co., Jersey City, 
N 

Green Engineering Co., Chicago, Il. 

McClave-Brooks Co., Scranton, Pa. 

Martin Grate Co., Chicago, IU. 


Salamander Grate Bar Co., New 
York. 


Grates, Clinker Cutting 
Neemes Bros., Troy, N. Y. 





Grates, Shaking and Dump- 
i 


American Steam Gauge and Valve 
Gibson Iron Works Co., Jersey City, Mfg. Co., Boston. Mass. 

N. J. Starrett Co., L. S., Athol, Mass. 
McClave-Brooks Co., Scranton, Pa. 


Martin Grate Co., Indicators, Steam Engine 


American Steam Gauge and Valve 
Grates, Stationary 


Gibson Iron Works Co., Jersey City, Gage & Valve Co., 


Steam Specialty and 
Robe *rtson y Sons, James L., New 


a . k. 
pi og Ser me ~— . Schaeffer & papettane Mfg Co., 


New York & New Jersey Lubricant | TTill Indicator Co., Corry, Pa. 


Hea iii Feed Water 


Alberger Condenser Co., New York. 
Baragwanath & Son, Wm., Chi Lunkenheimer Co., 


. Ot I t Co., Wadsw 

Satan Madhinn On. hio njector Co., Wadsworth, O 
ocli y Water HWis. and 
I Ran ile “Ma h. Co., Cincinnati, O. 
Erie Mfg. & Supply Co., oo oe eg? 
Goubert Mfg. Co., 
Griscom-Spencer C 0. . New Yor 
Harrison Safety Boiler Wks., 
Harrisburg Pipe and Pipe Bending | Johns-Manville Co., 
Hoppes Mfg. Co., Springfield, O 
Kewanee’Boiler Co., K Jacks, Hydraalic 


Pipe Bending ‘Co., Watson-Stillman Co., New York. 
Joints, Pipe 


Stewart Heater Oe Valve & Fittings Co 


Valv y ‘on- 
Whee ler Condenser and Engineer- ulve, Foundry & Con 


Whitlock Coil Pipe Co., 
Wickes Boiler Co., Saginaw, Mi 
Bristol Co., Waterbury, Conn. 


Fuel. Economizer Co., Are and Inecandes- 

Ohio inmat Ge. 0., 

Webster & Co.. Fort bong = eons Works, 
N. J. 


District Steam 


Westinghouse JE meni and Mfg. Co., 
Americ cn Dist rict Steam Co., Lock- 


Hoists, Electric 


Yale & Towne Mfg. Co. 
Yale & Towne Mfg. Co., New York. 


, W. D., New York. 
Yale & Towne Mfg. Co., New York. Adam, New York. 

Brug & Chemical Wks., 
Diamond Rubber Co., 
Garlock Packing Co., | 


BN. gv. » > 
“t" “Belting & Packing Co., Ne w York & Ne Ww dersey Lubricant 
Pee rie ss Rubber Mfg. Co., 
Pennsylvania Flexible , 
: ; i Cook’s Sons, Adam, New York. 
Quaker City Rubber Co., 


>, Tweed & Co., New York. 
Lunkenheimer Co., inci i 
Ohio Lubricator Co., OC. 
Philade ‘phia L ubrieator & Mie. Co., 


Hose, Rubber 
Rubber Works, 


Hose, Steam and Water 
Anchor Packing Co., 
Ve 


Sterling Lubricator Co., 


a. 
Diamond Rubber Co., 


Garlock Packing Co., Jeffrey Mfg. Co., 


Machinery, Conveying 


oe 
iZ Belting & Packing Co., New | Jeffrey Mfg. Co., 


Machinery, Crank Pin Turn- 


Pen snnsviv ania Fle xible Metallic Tub- 
Underwood & Co., 


Machinery, Ice and Refrig- 


American Steam Gauge and Valve | De_la Vergne 


Ice Machine Co., 
Indicators, Gas Engine 
American Steam Gauge and Valve 


Machinery, Second Hand 


Budenberg ’ Mfg. 
. Randlé Mach. Co., 


: 2 Machines, Blue Printing 
American Steam Gauge and Valve y - 


Buckeye Engine Co., 














Machines, Milling, Portal: 


Underwood & Co., H. B!, Philad 
phia, Pa 


Machines, Pipe Threadin; 


Armstrong Mfg. Co., Bridgep 
Conn, 

Bignall & Keeler Mfg. Co., 
wardsville, Ill. 

—., & Curtis Co., Bridge; 
‘on 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O 

Toledo ay Threading Machin 
Toledo, O. 

Trimont Mig. Co., pueety, Mas 

ae & Ce. ¢.. B.. Broo! 


i 


Machines, Reseating, Flic 
Cap 


Lagonda Mfg. Co., Springfield, © 
Liberty Mfg. Co., Pittsburg, Pa. 


Machines, Reseating, Valy«s 
Leavitt Mach. Co., Orange, Mas 


Mats and Matting 


Mercer Rubber Co., Hamilton 
Square, N. 


Metal, Anti-friction 


Allan & Son, A., New York. 
St. John, G. C., New York. 


Metal, Babbitt 


Allan & Son, A., New York. 
Phosphor-Bronze Smelting Co., 
Philadelphia, Pa. 


Oil Burners 
Hammel Oil Burner Co., Los Angeles, 
Cal. 


Oil and Grease Cups 


Cook’s Sons, Adam, New York. 

Greene, Tweed & Co., New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

Lunkenheimer Co., Cincinnati, 0. 

New York & New Jersey Lubricant 
Co., New York. 

Philadelphia Lubricator & Mfg. Co., 
Philadelphia, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Oilers 


Lunkenheimer Co., Cincinnati, O. 
Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Oiling Systems 


Burt Mfg. Co., Akron, O. 
Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 


Oils 


Cook’s Sons, Adarn, New York. 

Dearborn Drug & Chemical Wks., 
Chicago, Ill. 

New York & New Jersey Lubricant 
Co., New York. 


Oils, Non-fluid 


New York & New Jersey Lubricant 
Co., New York. 


Packing, Asbestos 


Diamond Rubber Co., Akron, Ohio. 

Johns-Manville Co., "HH. W., New 
York. 

Johnson Co., Henry, Jersey City. 


Mercer" Rubber Co., Hamilton 
Square, N. J. 
Restein Co., Clement, Philadelphia, 

Pa. 


Packing, Flange 

American Goetze-Gasket & Pack- 
ing Co., New York. 

Brandt, Randolph, New York. 

Carey Co., The — Cincinnati, © 

Chesterton Co., A. W., Boston, Ma: 

Diamond Rubber be Akron, Ohio 

Eureka Packing Co., New York. 

Garlock Packing Co., Palmyra 
N.Y 


m.. Es 
Greene, Tweed & Co., New York. 
Jenkins Bros., New York. _ ; 
Johns-Manville Co., H. W., New 


ork. 

Mercer Rubber Co., Hamilton 
Square, N. J. 

N. Y. Belting & Packing Co., New 
York. 


Seatinns Rubber Mfg. Co., New 

York. ; 
Quaker City Rubber Co., Phila., Pa. 
Restein Co., Clement, Phila., Pa. 
Vanda Co., ‘New York. 
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WHAT! NO INDICATOR ? 
Don’t youknow that I can foeeeh BEST INDICATOR 





give you a fine up-to-date 
outfit, new, from $25 00 












up, and thatI will let you 
pay & part of it acting as The Crosby 
my agentin your spare Indicator 





time ? 
I will give youa thorough course Extra \ in. Area Cyl. for 
of indicator instruction with @ Ammonia, Gas Engine 
fine indicator to practice with for and high pressure work. 
\) $5 00 per mo. Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 






(with either in- 
side or outside 
spring) 


With CROSBY REDUCING WHEEL 
































Our Patented Bing Coy er} F 1S A PERFECT COMBINATION 
alae Ipé GOV ering and In Making NO ENGINEER 
\ Copper Gaskets steam IMPORTANT should risk 
f and Make Absolutely Tight FasEs as 
™\ Joints. Best and Cheapest. of power plants REPUTATION 
\ Samples Free. IT IS THE ONE with any other 
: relied upon instrument 
United States Mineral WoolGo.| ["Eicnest Awards at all | CROSBY STEAM GAGE & VALVE CO. 
140 Cedar Street, New York World Fairs Boston New York Chicago London 


























Oster No. 300A Power Pipe and Nipple Machine 


Threading 1 to 2-inch Pipe. 
Threading 7/16 to 1'-inch Bolts. 







We want this machine in your shop, be- 
cause it will again prove to you that we sell 
you Oster quality, worth all we ask. 








A satisfied customer is our bread and NIPPLE JAWS 
butter. 






THE OSTER MFG. COMPANY, 


-NIPPLE MACHINE 21 SCHIELY STREET, CLEVELAND, OHIO, U. S. A. 























HYDRAULIC 
STRAIGHTENERS 


























E have many patterns covering Hy- 
draulic Shaft Straighteners both 






portable and stationary. These ma- 







lvr 


chines are capable of bending shafting 
or axles from 3}’’ diameter to 6” in dia- 
meter. One type of shaft straightener 
is made for fitting the Vs of the lathes. 


SEND FOR CATALOGUE. 

















ALWAYS THE SAME. 






Made in all sizes for Hydraulic and 
Compressed Air Machines. 






WATSON- STILLMAN CO.., Write for Catalog and Samples. 


50 CHURCH STREET, DETROIT LEATHER SPECIALTY (0., JNC., 
NEW YORK CITY. — *— 
175 Beecher Avenue, Detroit, Mich. 
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Packing, Hydraulic 
Anchor Packing Co., 


a. 
Brandt, Randolph, New York. 


Chesterton co., A. V 


Detroit Leather Specialty Co., De. 


troit, Mich. 


Diamond Rubber Co., Akron, 
Garlock Packing Co., Palmyra, N. 


Johns-Manville Co., 
York. 


Johnson Co., Henry, 


Mercer Rubber Co., 


Square, N. 


J. 
Quaker City Rubber Co., 
Restein Co., Clement, 


Robertson & Sons, 
York. 


steel Mill Packing Co., Detroit, ies *h. 
Vanda Co., New York. 


Packing, Metallic 
American ig gn & Pack- 


ing Co., New Yo 


a hor Packing wad 


Canfield Mfg. Co., Philadelphia, Pa. 
Houchin-Aiken C ‘0., —_ n, ¥ 


Johns-Manville Co. : 


ork. 
Mercer Rubber’ Co., 


Square, N. 


Power Specialty Co., New eo 


Restein Co., lement, 
Steel Mill Packing ( 0., 


Packing, Piston 


— Rubber Works, 
C 


Packing, Piston 


American Goetze-Gasket 
ing Co., New York. 
Anchor Packing Co., 


Pa. 


Canfield Mfg. Co.. Philadelphia, Pa. 
Carey Co., The Philip, ¢ ee O. 


Chesterton Co., A. W., 


Diamond Rubber Co., Akron, 


Eureka Packing Co., 
Garlock Packing Co., 


Greene, Tweed & oo a 


Johns-Manville Co., 
York 


National India Rubber Cori, 
R 


New York Belting and 


Co., New York. 


Peerless Rubber Mfg. Co., 
Quaker City Rubber Co., 
Restein Co., Clement, Phila., 


Robertson & Sons, 
York 


ke 
steel Mill Packing Co., 
Underwood & Co., H. B., 


phia, Pa. 


Vanda Co., New York. 
Packing, Pneumatic 


Diamond Rubber Co., 
Mercer Rubber’ Co., 


Square, N. J 


Restein Co., Clement, Phila., 


Packing, Pump 


National India Rubber Co., 
B. 2. 


Packing, Pump Valve 
Anchor Packing Co, 


Pa. 
Packing, Rod 
Anchor ‘Packing Co., 


a. 
— Rubber Works, 


al. 
cae Co., A. W., 


Pipe 
Ball s Wood Co., 


iN. 


ipe Cutters 


\rmstrong Mfg. Co., 


Conn. 


Bignall & Keller Mfg. Co., 


Curtis’ & Curtis Co., 


Conn. 


Loew Mfg. Co., Psa oni oO 
Oster Mfg. Co., Cleveland, O. 
Trimont Mfg. Co., a ei 


Williams & Co., J. 
oe. # 


Planimeters 


American Steam Gauge 
Mfg. Co., Boston, Mass. 
Crosby Steam Gage & Valve 


Boston, Mass. 


Lippincott Steam Specialty 
Supply Co., Newark, N. J. 


Robertson & Sons, 
York. 





Warren Steam Pump Co., 


Warren Steam Pump Co., 


American Steam Pump Co., 


Warren Steam Pump Co. 


American Steam Pump Co. 


Pittsburgh Gage & Supply Co., 
» 








Polish, Metal 


Chesterton Co., A. W., Boston, Mass. 
Hoffman, Geo. W., Indianapolis, 


Ind. 
Presses, Hydraulic 
Watson-Stillman Co., New York. 


Cublishers 


American School of Correspondence, 


Chicago, Ill. 
Hill Publishing Co., New York. 


International Correspondence 


Schools, Scranton, Pa. 
System Co., Chicago, IL. 


Pulleys 
Myers & Bro., F. E., Ashland, O. 


Reeves Pulley Co., Columbus, Ind. 


Saginaw Mfg. Co., Saginaw, Mich. 


Pulleys, Clutch 


Williams Fdry. & Mach. Co., Akron, 


Ohio. 


Blake Mfg. Co., Geo. F., New York. 


Pumps, Air 


American Steam Pump Co., Battle 


Creek, Mich. 
Mass. 


Wheeler Condenser & Engineering 


Co., New York. 


Pumps, Boiler Feed 


American Steam Pump Co., Battle 


Creek, Mich. 


Kewanee Boiler Co., Kewanee, IIl. 
Warren Steam Pump Lo., 


Mass. 


Worthington, Henry R., New York. 


Pumps, Centrifugal 


Wheeler Condenser & Engineering 


Co., New York. 


Worthington, Henry R., New York. 
Pumps, Compound 


American Steam Pump Co., Battle 


Creek, Mich. 


Warren Steam Pump Co., Warren, 
Mass. : 

Pumps, Deep Well- 

American Steam Pump (Co., Battle 


Creek, Mich. 


Mass. 


Pumps, Force-feed Oil 

Greene, Tweed & Co., New York. 

Lunkenheimer Co., Cincinnati, O. 

Sterling Lubricator Co., 
N. ¥. 


Pumps, Hydraulic 


Creek, Mich. 
Mass. 


Watson-Stillman Co., New York. 


Pumps, Mining 


Creek, Mich. 


,, Pumps, Oil 


American Steam Pump Co., Battle 


Creek, Mich. 


Deming Co., The, Salem, O. 
Detroit Lubricator Co., 
Du Bois Iron Wks., Du Bois, Pa 
Lunkenheimer Co., 
Penberthy Injector Co., Detroit, 


Mich 


Pitts- 
burg, Pa 
Pumps, Pressure 
Deane Steam Pump Co., Holyoke, 
Mass. 
Pumps, Steam 
American Steam Pump Co., Battle 


Creek, Mich. 


Blake Mfg. © 0., Geo. F., New York. 
De Laval Steam Turbine Co., Tren- 


ton, N. J. 


Du Bois Iron Works, Du Bois, Pa. 
~— Gov. & Sep. Co., Quincy, 


McGowan Co., John H., Cincinnati, 
oO 


Myers & Bro., F. E., Ashland, O 
Stewart Heater Co., Buffalo. N. Y. 


Warren, 


Warren, 


Schutte & Koerting Co., 


Warren, 


Rochester, 


Battle 


, Warren, 


. Battle 


Detroit Mich. 


Cincinnati, Ohio. 








Pumps, Steam —Continued. 


Union Steam Pump Co., Battle 


Creek, Mich. 


Wheeler Cond. & Eng. Co., New 


York. 
Pumps, Triplex 
Deming Co., The, Salem, O. 


Pumps, Turbine 


Alberger Condenser Co., New York. 
Worthington, Henry R., New York. 


Pumps, Vacuum 


American Steam Pump Co., Battle 


Creek, Mich. . 


Warren Steam Pump Co., Warren, 


Mass. 


Wheeler Condenser & Engineering 


Co., New York. 
Punches, Hydraulic 
Watson-Stillman Co., New York. 
Purifiers, Live Steam 
Hoppes Mfg. Co., Springfield, O. 


Purifiers, Water 


Buckeye Boiler Skimmer Co., Toledo, 


Ohio. 


Eclipse Feed Water Heater and 


Purifier Co., Appleton, Wis. 


Harrison Safety Boiler Works, 


Philadelphia, Pa. 
Hoppes Mfg. Co., Springfield, O 


Keystone Chemical Co., Phila., Pa. 
Whitlock Coil Pipe Co., Hartford, 


Conn, 


Pyrometers 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 


Bristol Co., The, Waterbury, Conn. 


Re-cooling Plants 


De La Vergne Machine Co., New 


York. 


phia, Pa. 


Recording Instruments 


American Steain Gauge and Valve 


Mfg. Co., Boston, Mass. 


Bristol Co., The, Waterbury, Conn. 
Crosby Steam Gage and Valve Co., 


Boston, Mass. 


Reducing Wheels 


American Steam Gauge and Valve 


Mfg. ©o., Boston, Mass. 


Crosby Steam Gage & Valve Co., 


Boston, Mass. 


Lippincott Steam Specialty and 


Supply Co., Newark, N. J. 


Robertson & Sons, Jas. L., New 
Ork. 

Trill Indicator Co., Corry, Pa. 

Regulators, Damper 


Berry Engineering Co., Chester, Pa. 
— Regulator Co., G. M., Chicago, 
d'Este Co., Julian, Boston, Mass. 
Kitts Mfg. Co. , Oswego: N. 

Lagonda Mfg. Co., Springfield, O. 
— ‘Ttson & Sons, Jas. L., New 


ork. 
W en & McDaniel Co., Phila., Pa. 


Regulators, Feed Water 
American Boiler Economy  Co., 


Philadelphia, Pa. 


Berry Engineering Co., Chester, Pa. 
Chaplin-Fulton Mfg. Co., Pittsburg, 
» 


Davis Regulator Co., G. M., Chicago, 
| 


d'Este Co., Julian, Boston, Mass. 
Lagonda Mfg. Co., Springfield, O 
Liberty Mfg. Co., Pittsburg, Pa. 
Strong, Carlisle & Hammond Co., 


Cleveland, O 


Watson & McDaniel Co., Phila., Pa. 
Regulators, Pressure 
American Boiler Economy (Co., 


Philadelphia, Pa. 


Davis Co., John, Chicago, Ill. 
Davis Regulator Co., G. M., Chi- 


cago, Ill. 


Dean Bros. Steam Pump Works, 


Indianapolis, Ind. 


d’Este Co., Julian, Boston, Mass. 
Fisher Governor Co., Marshalltown, 


Iowa. 


Mason Regulator Co., Boston, Mass. 
Otfio Brass Co., Mansfield, O. 
Robertson & Sons, Jas. L., New 


York. 


Strong, Carlisle & Hammond Co., 


Cleveland, O. 


Watson & McDaniel Co., Phila., Pa. 





Philadel- 





Regulators, Temperature 
d’Este Co., 


Repairs, 


Rubber Goods 

Diamond Rubber Co., / 
Garlock Packing Co., 
Greene, Tweed 


Mercer 


Square, N. J. 
National India Rubber Co., 


New 


Schools, Correspondence 

American School of Corresponden 
Chicago, Ili 

International Corresponde 
Schools, Scranton, P: 


Separators, Steam and Oil 
Baragwanath & Son, Wm., Chicas 
lll. 


Beggs & Co., 
d’Este Co., Julian, 
Direct Separator Co., Syracuse, N 
Goubert Mfg. Co., E ; 
Harrison Safety Boiler Works, Phi 
delphia, Pa. 
Hoppes Mfg. Co., 5 
Liberty Mfg. Co., 
Ohio Blower Co., 
Patterson & Co., 
Pi.tsburgh Gage & Supply Uo., Pitts 
burgh, Pa. 
Robertson 


York. 


Watson & McDaniel Co., 
Webster & Co., 


Whee ler Conde nser & Engineering 


Co. 


Whitlock Coil Pipe Co. 


Conn. 


Williams Valve Co., D. 


nati, 


esperar cage 
Carey 


Ohio. 


Johns-Manville 
Y 


ork. 


Skylights 
Burt Mfg. Co., 


Smoke Preventers 


Climax Smoke 
ton, Mass. 


Specialties, Power Plant 

American District Steam Co., 
port, N. ¥ 

American Steam one and Valy: 
Mfg. Co., 

Baragwanath & Son, 


Berry Engineering Co., 
Davis Regulator Co., G 
Ill 


d'’Este Co., 
Fisher Governor Co., Marshalltow! 


‘Ta. 
Harrison } 
Philadelphia, Pa. 
Hoppes Mfg. Co., 5 
Liberty Mfg. Co., 
Lippincott 
Supply Co., 
Lunkenheimer Cc oO. 
Ohio Brass Co., 
Patterson & Co., 
Penberthy j 


Mich. 


Pittsburgh Gage & Supply Co., 
burg, Pa. 

Reliance Gauge Column Co., ¢ 
land, O. 
Restein Co., 
Ridgway 
Ridgway, 
Robertson 


York. 


Stephe _— Mfg. Co., 

Strong, 

Soniens. O. 

Watson & McDaniel Co., Phila., 

Webster & J 
N. J 


Stocks and Dies 
Armstrong Mfg. Co., 


Cona. 


Bignall & Keeler Mfg. Co., Edward- 


ville, 


Engine and. Pum 


Underwood & Co., 
phia, Pa. 


& -, aed York 


York pine & Packing ( 
New Yor 

Peerless 
York. 

Quaker City Rubber Co., Phila., | 

Restein Co., Clement, Phila., Pa. 


F. L., New York 


Warren, Camden, 


ee “Ohio 


& Wine Co 
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Discarded 


features see 
Goat ete wormne | PS fay Concrete 


on a scaffold or platform and wo k- Ga 
ing On pipe direcily overhead. See a 

that you are using “‘Agrippa’’ prin- a . 

ciples when in this position or you ik im neys 
will invite grave dangers. We dis- = 
carded the ‘‘one-side chain-fastening”’ 
years ago because it was a danger- 
ously unsafe one. Chain swung in 
the center as is the Agrippa permits 

absolutely sate locking operation and Strong 
Agrippas give you further advantages ‘ 
in that you are able to adjust all sorts Elastic 
of fittings with small or irregular sur- 
faces and everything in pipe line. 

Fully guaranteed and free trial from Durable 
all dealers. 


J. H. WILLIAMS & CO., 
** Pioneers in Chain Pipe Tools’’ 
Brooklyn, New York. 




















Send For 
Light | Our Catalog 





Will You Accept This Business 
“Book i if We We Send it 
Free? 








Sign and mail the coupon below. Send no money. Take 
no risk, 

One hundred and twelve of the world’s master business 
men have written ten books—2,193 pages—1,497 vital busi- 
ness secrets. In them is the best of all that they have been 
able to squeeze from their own costly experience about 


—Factory Systems —Purchasing —Position-Getting Height 175 feet. Inside Diameter 8 feet. 


-Power Costs —Credits —Position-Holding Built for the Burt Portland Cement Co., Bellevue, Mich. 

—Power House —Collections Man-Handli 
Records —Accounting —Man- Handling 
—Man-Training 














—Fuel Economy —Time-keeping 
— Depreciation —Cost-keeping 
—Cost-Cutting 


—Business Generalship 
4 eA ye nb gen 
—Advertisi vundreds and hun- ° ° ° 
—Organization Br tneecie. S y wage other vital busi- Weber Chimneys are superior to brick or 
—Systematizing —Salesmanship ness subjects. + 
\ 9,059-word booklet has been published describing, explaining, pic- | any other type of self-supporting stack. 


turing the work. Pages 2 and 3 tell about managing businesses 


‘reat and small; pages 4 and 5 deal with credits, collections and with These chimneys can be built very rapidly 


ck-bottom purchasing; pages 6 and 7 with handling and training and when complete are of monolithic. air 
en; pages 7 to 12 with sale smanship, with advertising, with the mar- ? 


keting of goods through salesmen, dealers and by mail; pages 12 to 15 tight and proof against ravages of the 

ith the great problem of securing the highest market price for your 
rvices—no matter what your line; and the last page tells how you elements. 
iv get a complete set—bound in handsome half morocco, contents in 
lors—for les than your daily smoke or shave, almost as little as your 
laily newspaper. 








Will you read the book if we send tt free? 
Send no money. Simply sign the coupon 


The System Co., 151-153 Wabash Ave., Chicag ‘i i E W E ee E - C O 
If there are, in your books, any new ways to increase my business or my salary, I should al 


like to know them. Sosendon your 16-page free descriptive booklet. I'll read it. 183-6 


Name —__ = oo CHICAGO. 


Address 


baie canines : GENERAL OFFICES 999-934 MARQUETTE BUILDING. 


Position 
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Stocks and Dies- 

Curtis & Curtis Co 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, 


Continued, 
., Bridgeport, 


Stokers 


Green Engineering Co., Chicago, III. 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Mach. Co., Pittsburg, 
Pa. 

Wilkinson Mfg. 
Pa. 


Co., Bridgeport, 


Stokers, Mechanical 


McClave-Brooks Co., Scranton, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. , 

Wilkinson Mfg. Co., Bridgeport, 
Conn. 

Strainers 

Dean Bros. Steam Pump Works, 


Indianapolis, Ind. 
Liberty Mfg. Co., Pittsburg, Pa. 
Lunkenheimer Co., Cincinnati, O. 
Superheaters, Steam 


Babcock & Wilcox Co., New York. 
Parker Boiler Co., Phila., Pa. 

Power Specialty Co., New York. 
Providence Eng. W ks., Providence, 


| ES 
Whitlock Coil 


Pipe Co., 
Conn. 


Hartford, 


Supplies, Electrical 

Engbere’s Electric & Mechanical 
‘s., St. Joseph, Mich. 

General Electric Co., Schenectady, 


) A 
Johns-Manville 


Co., H. W., New 
York. 
Ohio Brass Co., Mansfield, Ohio. 
Supplies, Engineers’ 
Mound Tool & Scraper Co., St. 


Louis, Mo. 
New York & New Jersey Lubricant 
Co., New York. 


Supplies, Steam Heating 


American Steam Gauge 
__. Mfg. Co., Boston, Mass. 
Erie Mfg. & Supply Co., Erie, 
Ohio Blower Co., Cleveland, ©. 
Ohio Brass Co., Mansfield, Ohio. 


Light 


and Valve 


Pa. 


Switchboards, 
Power 


Fort 


Wayne Electric 


Works, Ft. 
Wayne, Ind. 
General Electric Co., Schenectady, 
N. Y 


Madi- 
& Mfg. Co., 


Northern Electrical Mfg. Co., 
son, Wis. 
Westinghouse Electric 
Pittsburg, Pa. 
Switches, Electric 
General Electric 
N.Y 


Co., Schenectady, 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Syphons, Acid 


Pittsburgh Gage 
Pittsburg, Pa. 


& Supply Co., 


Tachometers 


Schaeffer & . Mfg. 
Brooklyn, N. 


Taps and Dies 


Toledo Pipe Threading Mach. 
Toledo, Ohio. 


Thermometers 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Schaeffer «& . oe Mfg. Co., 
Brooklyn, N. 

Tools, Scraping 

Mound Tool & Scraper Co., St. 


Louis, Mo. 
Track, Overhead 
Yale & Towne Mfg. Co., New York. 


Transformers and Convert- 
ers 
General Elec. Co., Schenectady, 


N.Y. 


Westinghouse Electric and Mig. Ca., 
Pittsburg, 


Pa. 





Transmission, Power 
Jeffrey Mfg. Co., Columbus, O. 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 
Reeves Pulley Co., Columbus, Ind 


Saginaw Mfg. Co., Saginaw, Mich. 
Traps 


Anchor Packing Co., Philadelphia, 
Pa 

naa Co., V. D., Cleveland, O 

—" Regulator Co., cae M., Chicago, 


d’Este Co., Julian, Vanen. Mass. 
Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 
McCrea & Co., James, Chicago, Ill. 
Morehead Mfg. Co., Detroit, Mich. 
Ohio Blower Co., Cleveland, O 
Platt & Co., John, New York. 


Reliance Gauge Column Co., Cleve- 
land, O. 

Schutte & Koerting Co., Phila., Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 

Williams Valve Co., D. T., Cincin- 
nati, O. 

Trucks, Storage Battery 
Auto- 

Westinghouse Machine Co., Pitts- 


burg, Pa. 


Tube Cutters 


Lagonda Mfg. Co., Springfield, O. 
Scully Steel & Iron Co., Chicago, Ill. 


Tubing 


Johns- Manville H. W., New 
or 
Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Scully Steel & Iron Co., Chicago, Ll. 


Co., 


Turbines, 
Ball 


Steam 


& Wood Co., Elizabethport, 
J 


De Laval Turbine Co., Trenton, N. J. 


General Electric Co., Schenectady, 
Ni. 2. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Unions 


Lunkenheimer Co., 


Cincinnati, Ohio. 
Pittsburgh 


Valve and Fittings Co., 


Barberton, O. 

Williams Valve Co., D. T., Cincin- 
nati, O. 

Valves 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

~~ Regulator Co., G. M., Chicago, 


Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 
Lunkenheimer Co., Cincinnati, Ohio. 
Nelson Valve Co., Philadelphia, Pa. 
Ohio Brass Co., Mansfield, Ohio. 


Pittsburgh Valve & Fittings Co., Bar- 
berton, O. 

Pittsburgh Valve, Foundry & Con- 
struction, Co. Pittsburg, Pa. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Walch & Wyeth, Chicago, IIL. 

Watson & McDaniel Co., Philadel- 


phia, Pa 
Valves, Ammonia 

York Mfg. Co., York, Pa. 

Valves, Automatic Cut-off 
Lagonda Manufacturing Co., Spring- 
W rn & Wyeth, Chicago, Ll. 
Valves, Automatic Relief 
Walch & Wyeth, Chicago, Il. 
Back 
Best Mfg. Co., 


Valves, Pressure 


Pittsburg, Pa. 


Davis Regulator Co., G. M., Chicago, 
Ill. 

Jenkins Bros., New York. 

Pittsburgh Valve, Foundry = and 


Construction Co., Barberton, O. 
Walch & Wyeth, Chicago, II. 


Valves, Blow-off 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 
Pittsburgh Gage & Supply Co., Pitts- 


burgh, Pa. 


Valves, By-pass 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Check 


Nelson Valve Co., Philadelphia, Pa. 
Walch & Wyeth, Chicago, Ill. 


Valves, Cylinder Relief 

Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. - + 

— Regulator Co., G. M., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Valves, Drain 

Lunkenheimer Co., Cincinnati, 

Williams Valve Co., D. T., 
nati, Ohio. 


oO. 
Cincin- 
Valves, Electro-hydraulic 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Exhaust Relief 
Walch & Wyeth, Chicago, IIl. 
Valves, Float 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 
Pittsburgh Gage & Supply Co., 


Pittsburg, Pa. 
Valves, Free Exhaust 
Schutte & Koerting Co., Philadel- 

phia, Pa. 

Valves, Gas 

Nelson Valve Co., Philadelphia, 

Valves, Gate 

Lunkenheimer Co., 

Nelson Valve Co., Philadelphia, Pa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 

Pittsburgh Valve and Fittings Co, 

Barberton, O. 

Walch & Wyeth, Chicago, III. 
Db 


Williams Valve Co., T., Cincin- 
nati, O. 


Valves, Globe 
Nelson Valve Co., 


Pa. 


Cincinnati, O. 


Philadelphia, Pa. 
Valves, Hose Gate 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Hydraulic 
American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Nelson Valve Co., Philadelphia, Pa. 
Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 
Watson-Stillman Co., 
Williams Valve 
nati, Ohio. 


New York. 
Co., D. T.,. Cincin- 


Valves, Incinerator 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Iron 


Williams Valve 
nati, Ohio. 


Stop 
Co., D. T., Cincin- 
Valves, Lever Gate 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Non-return 
Walch & Wyeth, Chicago, IIl. 
Valves, Pneumatic 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Pop Safety 
American Steam Gauge 
Mfg. Co., Boston, Mass. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cincin- 
nati, O 


& Valve 


Valves, Pump 


Garlock Packing Co., Palmyra, N. Y. 
Valves, Railroad 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Reducing 


Davis Regulator Co., G. M., Chicago, 
Ill. 

Mason Regulator Co., Boston, Mass. 

Ohio Brass Co., Mansfield, Ohio. 

Watson & McDaniel Co., Philadel- 

phia, Pa. 


Valves, Regrinding 


Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co., Philadelphia, Pa. 

Pittsburgh Valve and Fittings Co., 

Barberton, O. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Williams Valve Co., D. T., 


} Cincin- 
nati, O 











lowa. 


burg, Pa 


Amer. 
Co., Boston, 


d’Este Co., 
Jenkins Bros., 


phia, Pa. 


Co., Boston, 
Lunkenheimer 


burg, Pa. 


hia, Pa. 


nati, Ohio. 





Nelson Valve Co., 


williatns Valve Co., 


Valves, Regulating 
Fisher Governor Co., Marshalltown, 


Valves, Relief 
Steam Gauge & Valve Mfg. 


Mass. 


New York. 


Valves, Safety 
Amer. Steam Gauge & Valve Mfg. 


Mass. 
Co., 


Valves, Safety Gate 
Walch & Wyeth, Chicago, Ill. 


Valves, Steam 


Valves, Stop Check 


Schutte & Koerting Co., 


D. 


Ashton Valve Co., Boston, Mass. 
Julian, Boston, Mass. 


Cincinnati, 
Pittsburgh Gage & Supply Co., 


| Valves, Water Relief 


Ohio Brass Co., Mansfield, Ohio. 
Pittsburgh Gage & Supply Co., Pitts- 


Lunkenheimer Co., Cincinnati, O. 

Peerless Rubber Mig. Co., New York. 
Power Specialty Co., New York. 
Quaker City Rubber Co., Philadel- 


Wheeler Condenser & Engineering 
Co., New York. 


oO. 
Pitts- 


Philadelphia, Pa 


Philadel- 


T., Cincin- 


; Valves, Superheated Steam 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Swing Gate 
Walch & Wyeth, Chicago, Ill. 
Williams Valve Co., T., Cincin- 
nati, Ohio. 
Valves, Tank 
Nelson Valve Co., Philadelphia, Pa 
Valves, Water 
Nelson Valve Co., Philadelphia, Pa. 


American Steam Gauge & Valve Mfg. 


0., Boston, 


Ventilators 
Burt Mfg. Co., 


Akron, 


Mass. 
Lunkenheimer Co., 


ce, 


Cincinnati, ¢ 


). 


Ohio Blower Co., Cleveland, Ohio. 

Vises 

Armstrong Mfg. Co., Bridgeport, 
Conn. 

Water Columns 


American Steam Gauge and Valve 


Mfg. Co., 


burg, Pa. 


Reliance Gauge Column Co., 


land, O. 


Water 
ening Plat 
Eclipse Feed 


Boston, 
Lunkenheimer Co., 
Pittsburgh Gage & Supply Co., 


Water 


Mass. 
Cincin 


ats 
He 


Purifier Co., Appleton, 


Harrison 
delphiay Pa. 


Whistles 


Schaeffer & , 
Brooklyn, 

Williams .Z. Co., D. 
nati, Ohio. 


Whistles, Chime 
American Steam Gauge & Valve Mfg- 


Co., Boston, 


Mass. 
Lunkenheimer C 


O., 


Cincinnati, 


nati, 


ater 
Wis. 


Mfg. 


QO. 
Pitts- 


Cleve- 
Filtration and Soft- 


and 
@atety Boiler Wks., Phila- 
Coa., 


T., Cincin- 


O. 


Pittsburgh Gage & Supply Co., Pitts- 


burg, Pa 


Winches 


Yale & Towne Mfg. Co., 


New York. 


Wrenches 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Scully Steel & Iron Co., Chicago, Il- 


Trimont Mfg. Co., 


Roxbury, Mass. 


Williams & Co., H., Brooklyn, 

Wrenches, Pipe 

Armstrong Mfg. Co., Bridgeport, 
Conn. 











Trimont Mfg. Co. 


, Roxbury, 


Mass. 
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This Meter Is Invaluable ra) | | mee JEFFREY 
; Ae: _ ¥ + | iy F * x Pivoted Bucket 
wherever steam, sagen -_ Se. yoy a & m oa x CO NV EYOR 
air or other gases are Tati: << fe ies: a he HANDLING 


used, bought or sold. “Sir : « a Coal and Ashes 
It furnishes permanent i " “ in Power Plant 
records of every min- a _ ee oo 
; ae ~ i hee GRAB BUCKETS, 
ute’s delivery. ay CO S ; ts 4; STORAGE BINS, CRUSHERS, 
: N t. Jc ohn 2 2 oF f SCREENS, Etc. 
Indicating Re See a <a) gn ones 


WRITE. oo an : aa SS 
WM Recording a = ieeeeune| The Jeffrey Mfg. Co., 
G. C. ST. JOHN, ° | ~ eo = OE ea aw Columbus, Ohio, U.S.A. 


} < New York Chicago Boston 
140 Cedar St., New York. Meter. Pittsburg Beaver Charleston 
4 \ Knoxville St.Louls Montreal 














For High Pressures 


of superheated steam for gases, compressed 
air, ammonia, oils and all sorts of liquids. 


Pennsylvania Flexible Metallic 
Tubing 


made in all sizes from {” to 12’’ from copper or 
galvanized steel and asbestos packed. Write. 


PENNSYLVANIA 


Flexible Metallic Tubing Co. 
8. H.COLLOM [305 Arch St., Philadelphia, Pa, 4.A. ANSELL 


NEW YORK, 86 Warren St. BOSTON, 71! High St. CHICAGO, 255 LaSalle st. 
DETROIT, 601 Stevens Bidg. ‘ 














Chicago Automatic Injectors 


Prove their Quality in Actual Operation 


sie 
a ey Hil 
| 





U 
2 


SS) 1S 


y) 


DD) /2j& 


No boiler feeding troubles when you have a 
powerful Injector that is built for service. 


The Chicago Guarantees a Full Boiler when you want it 


Chicago It is positive in its work and has nothing to 
Automatic get out of order. Built unusually strong. 


THE BEST PROTECTION FOR BOTH BOILER AND ENGINEER 


You cannot afford to be without it. It makes the power plant complete. 























THE CHICAGO EJECTOR, a powerful little instrument for elevating, forcing and con- 
veying liquids. Does marvelous work with but little steam. 


Write for description and catalog of 


both the Chicago Injector and Ejector. | wont \ a il, 
” eV AGTIVAGD) | , i ! 
THE OHIO INJECTOR COMPANY, Niky 


The World’s Greatest Injector Manufacturers. 
“ 


WADSWORTH 110 Main Street OHIO, U.S.A. Chicago Ejector 
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“The scale in my boiler is harder 
and thicker than it is in yours, yet I get 
more scale out in one hour than you do 
in three. I work right through each 
tube without a hitch, I am done in a jifty, 
yet I leave every tube as clean as a gun 
barrel. I don’t knock dents into the 
tubes, nor damage the boiler in any other 
way. 
















“I seldom have to buy new cleaner 
parts. You can’t beat me on speed and 
you can’t do as good a job and you can't 
save as much water, unless you follow 
my example. Get a 


WEINLAND ‘ens 
TURBINE CLEANER 








“Tt beats your old-cleaner all hollow; I'll tell you why: The cutters hit the scale 
harder, for the arms are heavier; there are always six sets of cutters at work and three 
sections of the tube are being cleaned at once. 

‘This Wing Head stands the wear because the pins are all big, held in two places 
and hardened. The turbine wheel fits close all around the case and the shalt is so held 
that it can’t wear out of line, so you see water simply can’t escape unless going through 
the wheel. 

“Better write to the Lagonda People. If any turbine will clean your scale out 
this WEINLAND WING ARM CLEANER will do the trick. If a turbine won't 
go through the tubes, the WEINLAND MECHANICAL CLEANER, driven by Air 


or Steam, will do it. Write for new catalog.” 


THE LAGONDA MFG. CO., Springfield, 0. 


Makers of Lagonda Automatic Cut-Off Valves, 
Reseating Machines and Tube Cutters. 


New York Philadelphia Pittsburg Chicago San Francisco Birmingham Toledo London 
[68] 
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To obtain the loudest and | 
most harmonious tones | 
with the least expenditure 
of steam, USE 


L_unkenhemmer 


Whistles 


They are scientifically de- 
signed and universally 


acknowledged the BEST. 


Our catalog illustrates and 











describes the most com- 





plete line of high grade 
Whistles made. Write 


ey a Copy. 

















(> 


OY 























The Lunkenhemer Company 
Largest Manufacturers of High Grade Engineering Specialties in the World | 
General Offices and Works, Cincinnati, Ohio, U.S.A. | 


Branches: New York, 66-68 Fulton St.; London, S. E., 35-Great Dover St.; Chicago, Lake and Dearborn Sts. 





| 
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Vy Sent FREE and Postpaid 

= to Your Doorstep. An 

a Offer Made to Subscri- 
bers Only 


The manager of our book department says, 
“If you want to offer subscribers, for secur- 
ing new subscriptions, the one best book of the 
lot, give them 


Engine-Room 
Chemistry 


By Prof. Augustus H. Gill’’ 


We have taken him at his word. Every present subscriber of Power 
and The Engineer who sends us a NEW subscription can have this book free. 
Every non-subscriber who sends his own and one other NEW subscription can 
have this book jree. Subscriptions must be new; renewals not accepted. 


Engine-Room Chemistry is one of those up-to-date books that puts a 
progressive engineer next to knowledge that ordinary engineers do not have. 
It's the kind of knowledge that makes power plant engineering a scientific pro- 
fession; the kind that makes an engineer appreciated at headquarters; that 
makes him a more valuable man. The “chemistry” part is explained clearly 
and concisely in the first chapter—and it’s very easily learned. From there on 
you will learn how to save money and promote the efficiency of your plant; 
how to analyze feed water and neutralize its scale forming propensities; how to 
analyze fuel and know bejorehand what you’re buying; how to analyze lubricants 
and specify the best ingredients for your purposes; how to analyze flue gases 
and regulate combustion to a scientific certainty. If you want this self-aid to 
greater knowledge of power plant engineering free, go to a brother engineer who 
is not a subscriber to this paper and show him the value it holds for him as an 
engineer. Explain why you subscribe, why you believe in the paper and you'll 
get his subscription easy. Send us the order and money and you'll find Engine- 
Room Chemistry awaiting you as soon as Uncle Sam can get it to you. 


OQWEWR 505 Pearl St., New York 


THE ENGINEER 
Published Weekly, $2.00 a Year in the United States and Possessions 
$3.00 in Canada. $4.00 Foreign 
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‘LIBERT 
DEVICES 














LIBERTY 
TURBINE 
CLEANER 


TWIN 
STRAINERS 


LIBERTY 
OIL 
PURIFIER 








VOTE 


A STRAIGHT TICKET 
FOR LIBERTY 


The best of other cleaners can clean but one tube while the 
Liberty is cleaning two. We guarantee the Liberty to remove the 
thickest scale without injury to the tubes. No matter if your tubes 
are practically closed up, the Liberty will render them ‘clean as a 
whistle.” 

With other strainers, your 
pump or pipe line is just as 
likely as not to clog up during 
those few minutes the strainer is 
idle while being cleaned. The 
Twin Strainer, however, strains 
continuously; either side perform- 
ing the work while the other 

side is idle. 


Not merely an ordinary fil- 
tering or washing device, but an 
actual Purifier—one which re- 
fines every drop of oil without 
changing its value. Write for 
some ‘‘campaign literature.” 





Liberty Manufacturing Go., 


6509 Susquehanna Street 
Pittsburg, Pennsylvania 
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PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 WARREN ST., NEW YORK 


DETROIT, MICH. - 16-24 WOODWARD AVE. SEATTLE WASH ~ RAILROAD WAY & OCCIDENTAL AVE. BOSTON, MASS~110 FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, KY - 111-121 W.MAIN ST. BUFFALO, 379-383 WASHINGTON ST. 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECOND ST. 
SAN FRANCISCO,CAL. 13! 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE ,NY- 212-214 SO.CLINTON ST. 
NEW ORLEANS, LA:COR.COMMON&:TCHOUPITOULAS STS. DENVER,COL.- 1723-173! BLAKE ST. LOS ANGELES.CAL-115 S0.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND.VA,~ COR.NINTH & CAREY STS. PORTLAND, ORE=14-I6 FIRST ST. 
KANSAS CITY, MO.- 1221-1223 UNION AVE. WACO,T EXAS-709-71I- AUSTIN AVE. BALTIMORE,MD.-37 HOPKINS PLACE 
FOREIGN DEPOTS 


LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY ,AUSTRALIA,-270 GEORGE ST. COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6 
PARIS FRANCE- 76AVE DE LA REPUBLIQUE. JOHANNESBURG, SOUTH AFRICA>2427 MERCANTILE BLOG VANCOUVER, B.C- CARRAL& ALEXANDER STS 
































October 20, 190d. 


POWER AND THE ENGINEER. 





—_—_ 





Used Over And Over 
























































Goetze’s Elastic Copper Gaskets 


are not effected by conditions which soon destroy 
ordinary ‘packing. Their use insures tight joints— 
always. 

Mr. Earl F. Scott, M. Am. Soc. M.E., in describ- 
ing the modern Power Plant of the Gulfport & Missis- 
sippi Coast Traction Co., says of them: “‘Goetze’s 
Corrugated Copper Gaskets are used throughout, and 
during one year’s continuous operation, not a joint 
has required attention.” 





‘“Rex’’ Metallic Engine 
Packing ‘‘Packs”’ 


It doesn’t go about it with the slip-shod, half- 
way method of other packings. It packs to stay, 1s 
ways ready for use and can be used over and over. 
It’s THE packing for stuffing boxes and never wears 
the rod. 

Our circular tells the full story. 
send it. 


Where shall we 


American Goetze-Gasket 
& Packing Co. & East 149th St., 


NEW YORK CITY. 





- There’s a high stone wall between the untrained sean 
and the man with special training; between the daily bread 
wages and a good salary; between being “one of the hands” 
and ‘‘one of the heads” of a business. 

Don’t let that wall stop you. 
LEARN MORE. 

You must have training now-a-days. You can’t afford 
to guess—you must know. Special training fits you for 
big things, gives you the best chances, insures you a lifetime 
hold on a big well-paid job. 


ENGINEERS-LEARN MORE 


Are you a Stationary Engineer or Fireman, Oiler, Electri- 
cal Engineer, Draftsman, Heating and Ventilating Engineer 
who wishes to qualify for a more lucrative position, and cannot 
do so for lack of training ? 


There’s a way over it— 


If you are, let ushelp you. The 
American School of Correspondence will give you the special 
training which you need. Our courses in Stationary En- 
gineering, Electrical Engineering, Locomotive Engineering, 
Drafting, Heating, Ventilating and Plumbing are written 
especially for Home Study by practical, technical men and are 
as complete and practical as they can be made. In addition 
to giving the most comprehensive instruction in the usual 
work, we lay particular stress on the course on the operation 
and construction of Boilers and Engines, giving special 
attention to shop drawing and machine design. 

Spare time study will give you that training at home, 
add to your practical knowledge, fit you to earn more and 
more pay—to be your best and do your best. 


The AMERICAN SCHOOL OF CORRESPONDENCE 
has helped 80,000 men to better positions. Its instructors are 
practical men. Its courses are the most thorough and 
down-to-mother-earth. Its students are the most successful. 

The help, suggestions and advice of the American School— 
free and freely given—will show you how to get a climbing 
hold on the wall between you and a successful career. 

Simply send us the coupon—and do it to-day. No obliga- 
tion on your part. We employ no agents. 


American School of Correspondence 
Chicago, U. S. A. 


FREE INFORMATION COUPON 


Clip and mail today. 
American School of Correspondence: 


Please tell me how I can fit myself to earn & good salary in the line 
of work marked ‘*X.” 









to License Examinations) 
—Steam Engineer 
—Resident Engineer 
—Heating and Ventilating Eoxinee: 
—Electrical Engineer 


man 
—Civil Engineer 
—Architect 
—Architectural Draftaman 
—Locomotive Engineering 


DOIG soc o-a:6nn00 60000000805 








—Speciat Engineer’s Course (Preparatory 


—Boiler and Sheet Metal Pattern Drait+ 


Occup@tion. .....eseeees- sees 


—Contractor and Builder 
—Surveyor 

—Telephone Engineer 
—Hydraulic Euxineer 
—Irrigation Evgineer 
—Mechanical Engineer 
—Superintendendent of Construction 
—Pattern Dratteman 
—Structura! Draftaman 
—City Engineer 

— Bridge Engineer 

—College Preparatory Cours: 


Power, 10-20-08, 
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Cobbs High Pressure Spiral 
Piston and Valve Stem Packing 


The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 
Duck, with an outer cover of fine asbestos, 
lubricated by our secret process. 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘‘Cobbs’”’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. 


“Cobbs”? Packing also furnished in rings at 
short notice, made of round or square packing. 


PON Indestructible 


SB Me 
SE White Sheet | 
¢ Sa @ Is without doubt the toughest and most dur- i 

. Nv Se 


able High Pressure Sheet Packing on the market. 
It will stand the highest pressure and extreme 
3 _ heat, making a tight joint when used for Steam, 
i ll Air, Hot or Cold Water. 


~~ Po It does not dry out or become hard and brit- 
“Pay aygett? tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 
al Oils or Acids have little or 
no effect on it, and joints 
can be broken numerous 
times without renewing the packing. . 
Indestructible White Sheet Packing is also 
made with wire insertion. 


We manufacture a complete line of high class 
rubber goods, comprising Belting, Air, Fire, Gar- 
den, Steam, Suction, Pneumatic Tool and Water 

. Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 
Tubing, etc. 

SOLE MANUFACTURERS 


New York Belting & Packing Company, Ltd. 
91 and 93 Chambers Street, New York, N. Y. 


CHICAGO, 150 Lake 8t. BOSTON, 232 Summer St. BUFFALO, 600 Prudential Bldg. 

ST. LOUIS, 218-220 Chestnut St. INDIANAPOLIS, 229 S. Meridian St, PITISBURG, 913 915 Liberty Ave. 
PHILADELPHIA, 118-120 N. 8th St. BALTIMORE, 114 W. Baltimore St, SPOKANE, Ww ASH., 163 8. Lincoln St. 
SAN FRANCISCO, East 1lth St. and 3d Ave,, OAKLAND. LONDON, E. C., ENGL AND, 58 Holborn Viaduct. 
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BE SURE 


It’s The Genuine 


Gum Core PacKing 


and you’ll be sure you are getting the purest, highest 
quality packing that money can buy. On worn or fluted 
rods ‘‘Eureka’”’ is especially efficient as it holds perma- 
nently and does its work perfectly. 


It Costs One-Third Less Than Others 


and has proved its ability to reduce friction to the ‘‘vanish- 
ing point,’”’ in hundreds of plants. It is made of the finest 
materials obtainable and requires re-packing less than 
any others. 


We also make Cut Ring High Pressure, Water 
Proof Hydraulic in rings and Coils, Spiraland Red 
Sheet PacKings. Send for samples and prices. 


Eureka Packing Company 


Sales Department, 
Jas. L. Robertson, Pres’t. 46 Warren St., New York. 











The ian Sheneees Indicator 


and Victor Reducing Wheel make 
an outfit that saves a large amount 
of money in any engine room. It 
is always accurate and reliable. 
Sold on easy terms—and at a 
moderate piece. Ask for details. 


Jas. L. Robertson @ Sons, 


46 Warren St., New York. 
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THE BIG MAN 


4 IS THE MAN THAT KNOWS THE 


HOW AND WHY 


HE IS MASTER OF EVERY SITUA- 
TION—every problem connected with his 


work. No guess-work about it. He is 
trained—a master man—and competent 
to master others. You can bein his class 
if you will, Youcan contrcl your future 
by mastering your own mind. Just a few 
hours home study each week wi.! doit. 


TUE CYCLOPEDIA OF 
MECHANICAL ENGINEERING 


’ - will start you aright. Seven practical volumes; 
agesize 7x10 inches; handsomely beund in 
lf morocco. 

The krowledge that is contained in this work 
may be all tht stands between you and a guod 
Posit:en. lt embodies the accumu.ative results 
of PRACTICAL experience in tne machine, 
shop, the engine ‘oom. the drafting room the 
factory, etc. Shop room superintendents, fore- 
men and machinists, foundrymen, iron and steel workers, boiler makers, 
automobilis's, stationary @.g neers, gas and oil engineers ard gas producer 
operators, sheet metal workers, draftsmen, etc., will find in it the means of 
advancement, 


SPECIAL PRICE, $18.60—REGULAR PRICE, $36:00 
FRFE 5-DAY OFrFFR 


Without one penny deposit we will send you this set of booka by prepaid express. You 
can keep them 6 days fur caretul examisation—s!ow them to your f iends, If you keep 
them se d us $2.00, then $2.00 a mouth until you have paiu the special $ 8 60 price, other- 
wise retu n the books a: our expense, Order now aud we willinclude FRAK for o.e year, 
a8 a munthly supplement, the 

TECHNICAL WORLD MAGAZINE 
a live, dow” -to-date, $1.50 techt.1cal monthiy, wr.tten in popwar form; and illustrated with 
scores v1 interesting photo, raphs. 


Table of Contents: 

Machine Shop Work—Vertical Musing Machine—Motor-driven Fhopa—Shep Light’ng— 
Forging—E.ectric We dinj—10 | Making—Me a:'urgy—Ma ufacture cof Iron ua tteel— 
Hign peed 5 eel—' la- 8 in Castings—riectric Lift ng Mag: ets—Magnetic Clut hea—M. k- 
ing a Machinist—The Ideal Foreman—Pattern M kinge—Poundry Wors—Automatic Coal 
and Ore Handing Appliances—Vi-chine Parts. nstruction of Boillers—Types of Bolle*s— 
Boi er Accesrories—Steam Pumps—Air Compr sso's—The Steam |Engine—The : team 1 ur- 
bine —Indicators—Valve Gears—Refri ve: ation—Gas Froducera— Gas I ngitea— Aut: moblies 
—KE evat re—sheet Meta Wo k—Pract'cal Prob em- in M ti Mechanical Drawiug— 
Drafting Room Or izati Mach Design, Ktc., Etc. 


AMERICAN SCHOOL OF CORRESPONDENCE, 
CHICAGO, U. 8. A. 



































BLACK SQUADRON 


THE FOUR WEDGE PACKING 
iT WORKS 
LIKE THE UNIVERSAL CHUCK 


It’s only natural that the 4 Wedge Packing should adapt 
itself more thoroughly to the irregularities of a piston rod, 
than the old-fashioned solid or two wedge designs. Like the 
Universal Chuck it responds perfectly to pressure from the 
gland nuts. No wrench is needed, you can tighten Black 
Squadron Packing more than enough with the fingers. The 
materials are as superior as the design and workmanship, 
that’s why it lasts, and never, under any circumstances, cuts 
arod. Every particle impregnated with our special lubricat- 
ing compound. Keeps rods in perfect condition. Illustrated 
booklet free on request, also copy of ‘‘The Engineer,’’ a hand- 
book of valuable power house and engine room data. Don’t 
wait—write now. 


CANCOS MANUFACTURING CO., 


PHILADELPHIA, PA. 


10 Oliver St., Boston, Mass. 525 Third Avenue, Pittsburg. Pa. 
: 305 Plowman Street, Baltimore, Md. , eatin 
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TRADE MARK. REG, IN U.S. PAT. OFF. 


All Coods Stumped with the VANDA TRADE-MARK wil! fulflll the claims wo make for them. 


VANDA SHEET PACKING 


THIS PACKING 1S THE PIONEER OF ALL COMPOSITION PACKINGS, 
ANO {MITATORS ARE APPEARING IN GREAT NUMBERS. WE THERE- 


FORE, WOULD ESPECIALLY CALL YOUR ATTENTION TO OUR 


TRADE-MARK DEVICE STAMPED ON EVERY SHEET 


GOODS MADE IN SHEETS ONLY OF 4%3' x 4!)' AND 4';'x 9', IN ALL THICKNESSES 


THE Vanna Company, 96 Sprina Street, N. Y. 
H. W. JOHNS-MANVILLE CO., co-pistrisutors 
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ENGINEERS WHO HAVE USED 


INDIAN RED 
SHEET PACKING 


Will-tell you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 





The Diamond Rubber Co. of N. Y., 
1876 Broadway, N. Y. 

The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, Ill. 
The Diamond Rubber Co , 

Mission and 2nd Sts., San Francisco, Cal, 

Buffalo Mill Supply Co., 

Buffalo, N. Y. 
Southern Hardware & Supply Co,, 
Mobile, Ala. 
Consumers Rubber Co., 








Cleveland, Ohio. 


The DIAMOND RUBBER C 


Complete Diamond Stocks Carried By 


AKRON, 


The Diamond Rubber Co. of N. Y., 
304 N. Broad St., Philadelphia, Pa, 
The Diamond Rubber Co., 
3963 Olive St., St Louis, Mo. 

The Gustin-Bacon Manvfacturing Co., 
Kansas City, Mo. 
Pittsburgh Rubber & Leather Co., 
Pittsburgh, Pa. 
Alabama Machinery & Supply Co., 
Montgomery, Ala. 
M, I, Wilcox Co., 
Toledo, Ohio, 








Belmont 


‘‘The Big 





BELMONT een 4 
HIGH PRESSURE BELMONT HYDRAYL IC 
NO. SO. ND, & 


CLEMENT RESTEIN CO. 


BELMONT EXPANS/ON 
NGS. 


133 NORTH SECOND ST., PHILADELPHIA, PA. . 


Packings 


Belmont Expansion No. 1.—For am- 
monia and for steam up to 225 lbs. pressure. 
The two wedges are indepe mde sntly movable 
within the casing. By pulling one forw ard 
an inch or two, and pushing the other back 
an equal distance, the break, when the 
ring is closed, is divided into three parts 
occurring at different points around the 
circumference. ‘lhis feature enables one 
ring to bold steam or ammonia as well as 
three rings of any other packing, and makes 
it invaluable for shallow stuffing boxes. 
Write for booklet A. 

Belmont High Pressure No. 50.—'lhe 
only safe packing for high pressure, high 
speed and superheated steam. Made with 
asbestos wedges, special rubber compound 
back and casing, and lubricated by high 
test compound in connection with best 
Ceylon graphite. Nothing to char or 
become brittle. Highest steam prcssure 
and superheat easily resisted. Outlasts 
otue rs, keeps rods in perfect trim. ‘lhe 
only modern high pressure. packing on the 
market Write for booklet B or booklet H 
(s yecial booklet on locomotive packings). 

Belmont Hydraulic No. 8.—A Modern 
Hydraulic Packing for pump rods and 
ungers—not for steam. See the stitching! 
his packing is stitched through and through 
crosswise; cannot twist, swell of pinch. 
Braided flax core, casing of finest cotton 
duck and rubber. Especially valuable for 
alkaline or sulphuric acid mine water. 
Write for booklet C. 

A full line ef other packings for every 
known purpose. Large general catalogue 
free on request. Sample ring of any paching 
free. Fill in coupon stating kind wanted. 

Salesmen Wanted.—To call at power 
plants, pumping stations and engine rooms 
and sell BELMONT PACKINGS and Spec- 
ialities. Particularly attractive- proposi- 
tion for manufacturers, agents and engineers 
in territory not already covered. 


Clenent Restein Co., Phila., Pa. 
Gentlemen:—Send me a sample ring of 


Nae Seale 

Address..... 
Firm name.... 
No. engines..... No. pumps. ... No. boilers..ce 
High or low pressure : Linea 
Packing now in use 
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A DIAGONAL 
Spiral Packing 


is best as there is a give that can 
be taken wp as the packing wears. 


esata 
\camaaaan VIN 

It is this 
Diagonal 
construction 
that gives 
Compressi- 
bility. 





have won the approval of every engineer who RUBBERBESTOS 


has tried them. 


N.I. R. Red Sheet is unsurpassed for dura- S p l ral P a ck 1 ng 
biliry. We guarantee it to withstand the high- : . 
ih aenen pened. has this also; an elastic back of 
Write for particulars regarding our famous Rubberbestos giving expansion di- 
brand of packings. rectly on the rod instead of on the 
. P land as has the old style of packings. 
National India Rubber Co. . ee 
Factory, Bristol, R. I. A. W. Chesterton Co. ™ gota 


BRANCHES: 42 Broadway, New York. . 84 Lake St., Chicago. 


140 Essex St., Boston. 37 Hopkins Pl., Baltimore. 379 Washington St., Buffalo. Or Advance Packing & Supply Co., 123 Franklin St., Chicago, Il. 























THE PACKING WITH REAL HOLDING QUALITY 


: ’ CROSS-SECTIONS OF 
DODS Diagonal Piston «pops: packing. | ORDINARY PACKING. 


Rod Packing 


is all one piece, made from 
high-grade Rubber ard Duck 
in layers placed ata diagonal 
from every side. This con- 
struction gives ‘‘Dods’’across 
expansion of 100%. It will 
hold steam, air or liquids 
when all other packings fail. 





Pat. March 15 
1898 





Send for test samples and 
description. Address Dept.P. 


bes” These Cross-Section Views Show Why ! 


CHICAGO BOWERS RUBBER WORKS SAN FRANCISCO 








































































SAYEN.REED ASBESTOS PACKING 


Specially Adapted for High Pressure and Super-heated Steam—The fabric 
is woven from strands made of brass wire and asbestos. Rubber is then 
forced in the interstices and vulcanized. The result is a remarkably 
strong, flexible and durable packing which no pressure will blow out. 


Write for Free Sample 


This packing is better than others—far better—and, better still, is lower 
priced. We will gladly send samples FREE upon request. 


MERCER RUBBER COMPANY 
HAMILTON SQUARE NEW JERSEY 


“SAYEN-REED” BRANCH OFFICES —Philade|phia, 421 Arcade Bldg.; New York, 250 Fulton St.; Pittsburg, Pittsburg Rub- 
is ber Supply Co., 8th and Liberty Sts.; Denver, Foster & Taylor, 610 Exchange Bldg.; and Ch:cago, 40 Dearborn St. 
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Look for This Package 


when you buy the next packing or 
send for a free sample now. 


Randolph Brandt, 72 Cortlandt St., New York, 








Pack The Worst Joint In Your Plant With 
Johnson Packing And It Will Never 
Cause Any More Trouble. 
CATALOG? 


THE HENRY JOHNSON COMPANY, 


175-187 Gates Avenue, Jersey City, N. J. 








AWUIOL 


Is the Famous Sheet Packing that Invariably Makes Good. 
Use it where others have failed. 
THE ANCHOR PACKING CO., - - PHILADELPHIA, PA. 








Perfect Lubrication 


of rings and moving parts is obtained through 
the annular spaces around the rings of Law 
Metallic Packing. Write for a Circular. 


HOUCHIN-AIKEN COMPANY, 


Sole Manufacturers, 


113-121 Fifty-Third St., Brooklyn, N. Y. 








See FREE OFFER of 


AMBEST PACKING 


Oct. 13th issue of “Power and Engineer’’ 


CANFIELD MFG. CO., Philadelphia 











‘*SAFETY”’ 


PLASTIC 
METALLIC PACKING 


For Steam, Water, Air, Gas, Hydraulic 
Machines, Valves, Etc. 


Guaranteed to stand Steam Temperature 
up to 550° F. and Hydraulic Pressure to 
5000 Ibs. per square inch. 


Highest Award World’s Fair, St, Louis. 


Send for FREE SAMPLE and particutars. 


MANUFACTURED BY 


STEEL MILL PACKING CO., Detroit, Mich., U.S.A. 








The Other 
Fellow Steps 
Over Your Head 


Yes, it does jar you to have some other fellow 
step over your head and take possession of the job 
you've had your eyes on for some time—to say 
nothing of money that goes with it. 

But why does this happen? 

A little thinking brings vou face to face with the 
undeniable fact that training is responsible for it— 
that while you were waiting for opportunity, trust- 
ing to luck for promotion, the other chap was 
making his opportunities by preparing himself for 
positions ahead. 

To advance you must have the practical training 
that makes you an expert. No man can expect 
to get a higher position if he has not the ability 
to competently hold that position. 


I.C. S. Trained Men Win 


The I. C. S. brings a six-million-dollar equipment 
and an experience of nearly 17 years in the sole 
business of salary-raising training to the personal 
advancement of every one of its students. It 
assists these men in their own homes, in their spare 
time, and ‘at a cost arranged to suit their own 
individual circumstances. It overcomes all obstacles 
of lack of time, money, or education, and secures 
for poorly paid wage earners such advancement as 
they never even hoped for before. What the 
I. C. S. has done for thousands of other men it can 
do for YOU. 

Without any cost to you the I. C. S. 
how you can get in line for promotion, 
mark the coupon below and mail it. 
wins—mark and mail this coupon NOW. 


will tell 
Simply 
Initiative 


Seeeeseeeeoeoeoeeeoeoe eeeeeeeeeeoeoeoeoeoeoeoeoeoeeve eee 
International Correspondence Schools 
Box 979, Scranton, Pa. 


Please explain, without further obligation on my part, how I can qualify for a 
higher salary and advancement tothe position before which I have marked X. 





Electrical Engineer 
Flec.-Light. Supt. 
Elec.-Rail’y Supt. 
Electrician 
Telephone Eng. 
Civil Engineer 
Bridge Engineer 
Mechanical Eng. 
Stationary Eng. 
Gas Engineer 
Refrigeration Eng. 
Traction Eng. 





eee SeSeSeSSeSeeseseseeeooeoeoeoeeeoe 


cd 





Machine Designer 
Mechan’! Drafts’n 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Hydraulic Engineer 
Municipal Eng. 

R. R. Const. Eng. 
Surveyor 

Mining Engineer 





Sanitary Engineer 
Architect 
Architect’] Drafts’n 
Ad Writer 

Window Dresser 
Chemist 

Sheet- Metal Draft. 
Ornament. Designer 
Textile Designer 
Bookkeeping 
Stenographer 

Civ. Service Exams. 








Name __ 


Street and No. 


City 


eereeeeeeoeoeoeoeoeoeoeoeoeoeo*r er ee @ 











State 


COeeeeeeoeSSeSeeeeeeeeeoeoeeoe 


ee*eoeeeoeoeoeoeo ee ee 
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Something New for Engineers ! 





Something Better Than Has Ever Been Published Before 














~ “The Power Handbook 











Now we can’t make too big a noise about them because they deserve every 

word of praise we can give them. ‘They are published to give you in one 
book, one subject thoroughly and completely covered. We have aimed to make the 
information absolutely modem and reliable, to make it practical and to put it in clear, 
understandable English. 


W' haven't whispered a word about this wonderful series of books until now. 


There are ten books in the series. Engine-Room Chemistry you already know 
about. It’s success has been remarkable. The others follow: Pipes and Piping; 


Knocks and Kinks; Erecting Work; Pumps; Shaft Governors; Shafting, Pulleys 


and Belting; Boilers; Steam Turbines; Refrigeration. 





are ready now: 


Pipes and Piping 


By Hurbert E. Collins 
General rules for the design of high 


and low pressure steam piping in 
power plants. Ideas of forces to be 
met and the amount of resistance that 
can be expected from pipes and fittings 
properly placed. Good steam-pipe 
design for all size plants. Suggestions 
as to installation and operation. Esti- 
mating stock for covered pipes. Pack- 
ing. Bursting strength. Accidents. Prac- 
tical suggestions. Sizes. Conduits, etc. 
140 pages. 


Each book is uniform in size and binding. 


Knocks and Kinks 


By Hurbert E. Collins 
Showing “Kinks” that will elimi- 


nate Knocks. Causes. Cylinder noises. 
Ready detection and remedy. Effect of 
inertia. Rigging up to turn and refit. 
Repairing broken cylinder. Removing 


tight piston-rod. Marine practice. Re- 


babbitting engine boxes. Keying up 
crank pins. Testing. Practical kinks. 
Emergency repairs. Temporary repairs. 
To find dead center, etc. 137 pages. 


trated. Price $1.00 each, postpaid. 


Send for those of the books you want. Enclose $1.00 for each one. If you 
don’t want to keep them, return one or all within five days of receipt and we'll 


refund your money. 















Cloth bound, 4% x7, fully illus- 


Of these the following 


Erecting Work 


By Hurbert E. Collins 





Designed for erecting engineers 
and to enable men in charge of power 
plants to erect their own machinery. 
Foundations. Knots and hitches. Haul- 
ing heavy machinery. Runways. Work 
for a gin pole. Rigging for the receiver. 
Moving a cylinder. Unloading a heavy 
shaft. Rigging for a heavy lift. Build- 
ing up a fly wheel. Some of the lighter 
work, etc., etc. 140 pages. 





Power and The Engineer 


Hill Publishing Company, 505 Pearl Street, New York City 


American Machinist 





The Engineering and Mining Journal 
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Nelson 
Valves 


Four More Advantages 
in Nelson Valve 
Construction 


Packed When Open. When the valve is wide 
open, the convex shoulder of the stem collar 
makes a tight joint in the concave recess of the 
bonnet directly under the packing chamber, 
and holds the pressure during the packing 
operation. 


Deep Stuffing Boxes with large packing chamber to give better and longer 
service. 


Ample Bolting Room, allowing liberal space for play of wrench, makes the 
bolting up of flanges an easy job. 


Full Weight Flanges that give generous margins of strength for stress, strain 
or shock caused by varying pressures, or other hard conditions of service. 


Drilled Bolt Holes In Bonnets that match, even when position of bonnet 
is reversed. 


In Nelson Valves every advantageous detail is efficiently embodied; we there- 
fore can and do guarantee them—absolutely and expressly. 


a York, Hudson Terminal Bldg. 
licago, . . 40 Dearborn Street 
The Nelson Valve Company Pittsburgh, . 525 Third Avenue 

Minneapolis, . . 622 Andrus Bldg. 


Philadelphia San Francisco, . Atlas Building 
Butte, Mont., . 56 E. Broadway 
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ALWAYS 
SPECIFY 


P 


VALVES 
and 
FITTINGS 





You Cannot be Interested 
in Power Plant Equipment 


Unless you are Interested in 


“P’ VALVES «A FITTINGS 


Because We Claim Them To Be The Finest Product of Their Kind. 


















PITTSBURGH VALVE AND FITTINGS COMPANY, 
General Offices and Works, BARBERTON, OHIO. 





ALWAYS 
SPECIFY 


¥ 


VALVES 
and 
FITTINGS 


WRITE FOR CATALOGUE. 











A Water Tube Cleaner Which Must Get All the Scale 


Here is the front half of “DEMON” cleaner. Notice that its cutters are not thrown 
out by Centrifugal action but are held jixed'y to the full size of tube. 


Every tube must be cleaned perfectly. Don't fail to write for circular No. 54, “Demon 
Cleaners vs Other Cleaners.” Circular No. 56 deecribes the curved tube ““DEMON,”’ 
Folder No. 30 tells about the “‘TORPEDO” fire tube cleaner. 


THE GENERAL SPECIALTY C0., 887 Niagara St., BUFFALO, N. Y. 








Erwood Swing Gate Valves 


Manganesite Paste for Joints 
WALCH @ WYETH, 87 Lake St., Chicago. 

















Mason Reducing Valves 
REDUCE COAL BILLS 


Write for Particulars. 


THE MASON REGULATOR COMPANY, 
BOSTON, MASS. 













BURNHAM 


STEAM PUMPS 


ALSO 


POWER PUMPS—AIR COMPRESSORS—CONDENSERS 


UNION STEAM PUMP CO., 


BATTLE CREEK, MICHIGAN. 





eran SRT PHOSPHOR HOME SMBLING 0. i 


: 2200: WASHINGTON: AVE HILADELPHIA, PA. 
‘ ELEPHANT BRAND - Shespiha Laionge ee 
PS — ~ 


cs INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
— DELTA METAL — 


CASTINGS, STAMPINGS ano FORGINGS 
REG:.U. S.PAT..OFF, ORIGINAL ano SOLE Makers in THe U.S. 
























lf You Want Satisfaction Buy 
Homestead Valves 





The Four-Way type, shown here, is 
unequalled for operating hydraulic and 
pneumatic machinery of all kinds, and 
many other purposes. It always works 
Bie ’ ma, perfectly and can be depended upon 


o for wonderful durability. Booklet? 
oo nt, y 


Homestead Valve Mfg. Co. 


Pittsburg, Pa., U.S. A. 





















October 20, 1908. POWER AND THE ENGINEER. 








From 


Wheel Nut 
to Body 


cach and every component part of a 
Jenkins Bros. Valve is designed to 
meet the requirements of the most 
exacting every-day service, In 
design, in metal and in workmanship 
care has been taken to produce a 
valve that will give maximum 
amount of strength and durability. 
Every part is made to gauge, and if 
any part requires renewal the neces- 
sary repair part can be readily ob- 
tained either direct or through any 
dealer at nominal cost. 


Description of Parts 


1. Wheel 4. Bonnet 8. Wheel Nut 
2. Lock Nut 5. Disc Holder 9. Disc Nut 
3. Spindle 6. Disc 10. Body 

7. Waste Nut 


Jenkins Bros. Valves 


are made in brass and iron body in various designs, both Standard and Extra Heavy 
Patterns for working steam pressures up to 150 pounds and 250 pounds respectively. 
The cut gives a sectional view of the Standard Pattern Brass Globe Valve, 
Screwed. Among the other styles of Jenkins Bros. Valves are Angle, Cross, 
Horizontal Check, Swing Check, Combination Stop and Check, Whistle, Y. 
Safety, Radiator. and a new line of Medium Pressure and Extra Heavy Gate Valves. 














MAY WE SEND YOU A COPY OF 
OUR GENERAL CATALOGUE? 


Jenkins Bros., seas 
MARK 


71 John Street, New York 35 High Street, Boston 
133 North Seventh St., Philadelphia 226 Lake Street, Chicago 





caulint 
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SCHUTTE : 
HYDRAULIC, BALANCED, LEVER AND GATE 


VALVES 


Hydraulic Stop Valve 


This valve is balanced above and below 
the seat and will close if flow is from above 
or below seat, therefore immaterial how 
placed in pipe line. 

Like all “Schutte” valves, it has full 
pipe area, made of the best of new metal, 
suitable for a working pressure of 1500 lbs., 
and guaranteed to withstand 3000 Ibs. 
per sq. in. We make stop valves for 
pressures from 250 Ibs. to 3000 lbs. 


A Write for Catalog 8-H. 











prefs Seat 


WTTTITINL AL 
é& ‘ 


-<—— 


r 


Se 





Wh Water Pressure 
i Balanced Valve 


Where blows and jars in the pressure 
supply pipe occur through the sudden 
opening or closing of outlets from the same 
pipe, thereby producing action of a ram, 
this valve should be installed. 

This valve is especially applicable to 
Injector installations, where supply to 
injector is under irregular high pressure, 
At the same time it can be used for a Stop 
and Regulating Valve. 


Write for Catalog 8-A. 




















Quick Operating 
Lever Valve 


These valves are especially made for 
conditions where stopping or starting is 
required by one quick movement, such as 
vacuum breaker, by pass for admitting 
steam into a low-pressure cylinder when 
starting engine, for relieving low pressure 
cylinder when starting, or for relieving 
low pressure cylinder when starting or 
reversing. They are used in connection 
with automatic floats and many other 
purposes. Admission of pressure must 
always be above disc. They are made 
either globe or angle, of hard bronze and 
nickel bronze, for 250 lbs. steam and of 
new metal entirely. 


Write for catalog 8-A. 











Double-Disc Gate 
Valve 


The “Schutte” Gate valve has two 
discs, the construction of which is so that 
they are first drawn from the seat before 
they can begin vertical movement, there- 
fore, no scraping on seat, no tendency to 
deform body, are easy to operate, friction 
reduced to a minimum. These valves 
have been installed in the largest high- 
pressure steam superheated plants of the 


Quick Operating Lever Vateo country and have proven highly satis- 
factory. 














Write for catalog 8-G. Gate Valve 








SCHUTTE @ KOERTING.CO., Panacea. PA. 


New York, 50 Church St. Boston, 98 High St. San Francisco, O. C. Goeriz & Co. Chicago, Security Bldg. Pittsburg, Keenan Bldg. 
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Another Exclusive Feature 


of the Collin Steam Pressure Regulating Valve is that 
the supplementary piston (L) cuts off the velocity of 
the steam bejore the main valve (J) seats in closing, 
thus preventirg hammering or cutting of the main 
valve. Other interesting and exclusive features ex- 
plained in booklet P-B. Write for copy today. . 

















The Ohio Brass Co., Mansfield, Ohio, U.S. A. 


32 Cortlandt Street, NEW YORK 277 Dearborn Street, CHICAGO 138 Front Street, SAN FRANCISCO 











Straight-through flow. No stuffing-box. 
Easily operated. Self-cleaning; self-grind- 
ing seats. No repairs needed. Send for 
descriptive booklet and prices. 


SCULLY STEEL & IRON CO., 


CHICAGO. 











CLEAN-SEAT VALVES 
ARE, BEST WE S4Y 50, AND 


CAN PROVE IT: 

1. A VALVE tightly closed does not wear fast. 

2. A VALVE cannot close tight on a dirty seat. 

3. A VALVE should be able to keep its seat clean. 

4. A VALVE which can do this will wear well. 
f every time it closes, 
THE CLEAN SEAT VALVE, throws a strong jet [ow 
of steam directly across the seat, all the way round, as the disc approaches the F 
seat. This jet blows away all sediment, scale, grit, rust, or other foreign matter, 
and insures tight closing every time, by clean metallic contact between disc and seat. 














The “Clean-Seat”’ principle reduces the wear on seats and discs to a positive minimum 
and makes easy the ordinarily difficult work of controlling high pressures. For high 
pressure service this valve makes its most conspicuous showing, and it is made in the 
following heavy weights: 


Medium for pressures up to and including 200 Ibs. 
Extra heavy for pressures up to and including 500 Ibs. 
Hydraulic for pressures up to and including 3,000 lbs. 
For long, hard and continuous service the ‘‘Clean-Seat’’ Valve has no rival. On this 


claim, we stand ready to submit conclusive proof, beyond even a reasonable doubt. 
PRICES: 


Size. ......inches 4 1 } 2 1 1} 1} 2 24 3 
Medium.....each} 1.10 | 1.10 a 1.60 | 2.20 | 2.80 4.00 | 5.50 8.75 | 15.75] 22.00 











Extra Heavy. ‘‘ .| 3.00 | 3.5 4.00 | 5 00 | 6.50 | 8.25 ]11.00 | 16 00 | 33.00] 45.00 
Hydraulic... “ 5.00 | 5. 6.00 | 7.50 }10.00 $12.50 J16.50 | 24.00 | 50.00] 65.00 

















_ PITTSBURGH GAGE & SUPPLY CO., Pittsburg, Pa. 
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i 


VALVES) 


Makes no difference what kind of a Valve 
you want, how you want it made or where 
you want it shipped, we can supply it on 
shortest possible notice. 


We manufacture valves and pipage equipment of every de- 
cription, for all kinds of plants, Steam Separators, Tuyere 
Cocks, Brass Unions, Etc. Also make Pipe Bends, and do 
all kinds of Pipe Fitting, either assembled or ERECTED. 


SEND FOR CATALOG 


PITTSBURGH VALVE FOUNDRY 
& CONSTRUCTION CO. 


Pittsburgh Cleveland New York Boston Birmingham, Ala. 



































<= The Stulp Automatic Closing Water Gauge 
0 = E ba = \ q Regrinds Its Own Seat and Cleans Its Way to the Boiler. 


: : Has only one valve for main and check valves. Equally useful for 
a > : Locomotive, Stationary or Macine Boilers. Never was known to fill 

A - P . ek up. The approved Gauge by U.S. Government. Special Price, $10. 
ot OWER exe The Automatic Safety Water Gauge Co., 


FRED J. STULP, Prop. MUSKEGON, MICHIGAN. 





is all that this machine. re- 
quires to thread pipe from 
45” to 8” inclusive. “TOLEDO NO. 3” 





Barer FL ge = STOCKS AND DIES 
The ‘Toledo’? weighs but 155 Ibs. and can be carried more ae _ 2S aes PIPE MACHINES, 
to the work, thus saving a great deal of time and labor. Se ee - PIPE CUTTERS, 
Write. ‘. « f VISES. 


THE TOLEDO PIPE THREADING MACHINE CO. wonprmcetered 


TOLEDO, OHIO, 


























An Incentive to Careful Firing 


The Ashton Improved Pressure Recording 
Gauge makes a permanent written report 
of any carelessness or omission of duty on 
the part of the fireman. 


Write for catalog. 


THE ASHTON VALVE COMPANY, 
Boston : New York Chicago 
St. John’s House, London, E. C. 
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Power 
Pipe 
Threading 
Machinery 


Belt—Motor—Gas Engine Driven 


Loew Victor Model 1908 


Built to take care of same class of work 
as heavy lathe— bed types, and has the 
advantage of reduced size (which means 
lower cost), less floor space, and port- 
ability, besides the improved features 
which are to be found only in the 
Loew Victor. 








































Catalog on request. 


The Loew Manufacturing Co. 


Cleveland, Ohio. 








Eastern Representative, N.G. Rost, 39 Cortlandt St., New York. 
Pacific Coast Representative, W. S. DePierres, 247 Pine St., 
San Francisco. 

























STEP 





into most any shop where several 
makes of pipe machines are in- 
stalled, and if any are in use, 
they are B. & K. The workman 
prefers torun the B. & K. machines 
because they are easy to operate 
and always make good threads. 







Signall @ Heeler Mfg. Company 
4 Edwardsville, Ill. 














Cuts True, Straight, 
Uniform 


Threads 





The Forbes Patent 
Die Stock 


with one man to operate is more 
efficient, rapid and economical 
than any of the two-man machines. 


The compensating adjustments of 
the shell take up the wear on 
its gears. 


The Forbes requires no more space 
than is necessary to handling the 
pipe and its receding gears carry 
the dies on to the pipe. 


Catalog ? 


The 
Curtis & Curtis Co. 


85 Garden Street, 
Bridgeport, Conn. 























84 POWER AND THE ENGINEER. October 20, 1yo8 








REDUCE THE STEAM 
AUTOMATICALLY 


THE DAVIS PRESSURE 
REGULATOR operates 


on the principle of balancing Don’t let your plart bleed todeath. The most leaky joints can be 


: : a | ‘ = made absolutely and permanently tight by means of the Simplex 
the pressure by direct weight, “a Pipe Clamp. Any one can apply this device while the pipe 1s 


. . . . a“ . under full pressure. We ll sead you one on a 30 days’ trial, 
This simple and effective 14 / Write for Builetin. 


arrangement insures a degree | §£ | Law The Simplex Engineering Co., 

of sensitiveness that never | te 316 Preston Street, Philadelphia, Pa. 
fails. No troublesome pack- 
ing, auxiliary valves, internal 








dash-pots or small ports to 
become clogged with scale. 


If you want to reduce the steam from any initial pressure AGAINST 
to any delivery pressure, and maintain it constantly, you 


need the ‘‘Davis.”” BOOKLET ? 6 i? A S 5 


That’s the contact that pre- 
vents rustingand sticking. ‘‘Ke- 


G. M. DAVIS REGULATOR COQ. | piermurniesne sens 


ground hall joint. No gaskets 


142 MILWAUKEE AVE., CHICAGO, ILL. | | Writetor tut particulars. 


alii Ps .9¢55 National Tube Co., Pittsburg, Pa. 
ew York—1: iberty St. oston— igh St. St Louis— S. 4th St. 
San Francisco--216 California St. Philadelphia—56 N. 2nd St. DISTRICT SALES OFFICES 


. —1206 sags Atlanta Denver New York Pitts‘ urg St. Louis Salt Lake City 
Pittsburgh Park Building. Chicago New Orleans Philadelphia Portland San Francisco seattle 














The Only Wearing Part 


of a “P. B. H.”” Gauge Cock is the 
valve pencil. It lasts a long time and 
can be renewed for a few cents when 
necessary. 

We send the “P. B. H.’’ on free trial. 
Thirty days in your plant will prove its 
value to you. 


The Paul B. Huyette Co., Inc. 


2025 Betz Building, Philadelphia. 











HE seat of a valve is often the cause 
of leaks. The constant passing of 
steam or water wears away the seat un- 
evenly. You'll never have an absolutely 
tight valve unless the seat is true. A new 
disc can never make tight valves when 
the seat is not true. 
Recut your valve seats and their 
dises with a 


Dexter Valve 
Reseating Machine 
and you'll always have tight valves. 


The Leavitt Machine Company 
Orange, Mass., U. S. A. 


Send for 
Catalog P. 
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Practically 
Akin to a 
Positive 
Drive 


ROBINS 
LAMINATED 
LEATHER 
BELTING 


The only logical choice between direct connection 
and the belt. 


Indispensable for High Speed Heavy Duty 
Service 


Made from continuous units cut in strands of “full roll length 
from the finest selected oak tanned belting butts. The strands 
are cut to gauge and the width determines the thickness of 
the belt when they are laid on edge and laminated together. 
Every strand is stretched independently to the full elastic 
limit guaranteeing a belt which is practically non-stretchable. 
NO LAPS, NO PLIES NO CEMENT-— joined endless upon the 
— with a neat and simple splice which holds the gauge, 
valance and strength of the belt intact. 


) The Ross Laminaten “ff 
- EATHER BELT - = 


WRITE FOR CIRCULAR No. 2. 


ROBINS NEW CONVEYOR COMPANY 


Factory : 168 Duane St., New York. 
New York : 38 Wall St. Chicago : Old Colony Bldg. 























A 
THE AFTER EFFECTS 
ARE PLEASANT 


Don’t waste good belts and lose valuable power. 
STEPHENSON Bar Belt Dressings contain no Rosin 
nor any other ingredients injurious to Belting. Our 
RED Label and GREEN Label Brands are twoentirely 
different and distinct preparations. No one kind of 
Dressing is good for all Belts—you know that. 
STEPHENSON Dressing not only prevents shpping 
and gives full speed from slack belts, but the after 
effects are pleasant—it KEEPS those belts in good 
condition and greatly prolongs their life. 
This means a saving in BELTING, which is an im- 
portant item when figuring the year’s expenses. 
RED Label Brand for Leather belts: 
GREEN Label for Rubber and Canvas. 
Your protection against substituticnis The Man 
with the Cog-Wheel Face on each Pound Stick. 


Of Dealers everywhere, or 


STEPHENSON MFG. CO. 
ALBANY, N. Y 











WA 

RHOADS “| Handsome is as handsome does. 
(LEATHER jg 
BELTING 


| Ue Lee / 
“PHILADELPHIA 
— 12N- THIRD. ST. 








SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U S.A. 
MANUFACTURERS OF 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agencies in all principal cities. 
Cable Address, “Engrave” A.B.C. and Lieber’s Oode. 

















Belting Logic—lIf best leather Belting costs per sq. ft. $1.00, best Rubber Belting 6oc., and best 
Stitched Canvas Belting 4oc., and with Leather showing 25% and Rubber 50% of the strength of Best 
Stitched Canvas Belting, wouldn’t it be good policy for you as a practical man to investigate the merits 


of our product? Send for Book ‘‘C.” 


SAWYER BELTING COMPANY, 


CLEVELAND, OHIO. 





THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 


THE CLIMAX STEAM JOINT CLAMP leable iron from % in. to 12 
for repairing leaks at joints where pipes ] inches 

’ are screwed into fittings. Made of brass " 

for all sizes of pipe. 


PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington Street, Chicago. 











A LIVE BELT. 


Get a Belt with life in it. An oak- 
tanned belt isinvariably tanned until 
dead all through, and after running 
on the pulleys a short time, becomes 
hard, brash and stiff. 

SHULTZ SABLE BELTING is 
stronger and more pliable than any 
other leather belting, because it re- 
tains the original qualities of the 
rawhide. 


A SHULTZ SABLE BELT will 


transmit from 25% to 33°% more 
i) 


y] 
power than oak-tanned belting and | 
will last much longer. 

Send for our Belt Book “No. 4.” a 


Get a Shultz Sable Belt for 30 days’ 
free trial. 
SHULTZ BELTING CO., 
ST. LOUIS, MO. 


New York Boston Philadelphia 
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LATEST 









IMPROVED 


ROCHESTER 


AUTOMATIC 


give perfect force feed lubrication and save oil, time, money and labor. 


LUBRICATORS 


Try one, or at least, send for a catalog. 


| GREENE, TWEED & CO., wwettiness 109 Duane St, NEW YORK. 


























IMPOSSIBLE 











where the Akron Friction 
Clutch is found because 
it is smooth and round 
with no extended parts. 
Its action is smooth too— 
no chattering. ’Tis easily 





















load gradually without shock or 
jar. "Twill slip if load exceeds its 
horsepower. Write for Booklet. 


The Williams Foundry & Machine Co., 


Successors to the Akron Clutch Co. 


A) yi 
. 
/ 











) ACCIDENTS Wie, GRAPHLIO maxes 


A YOUR OIL GO TWICE AS FAR 
a A . It is a pure Crystalline Graphite—an impalpable 


powder, free from grit or dirt. Mixed with any 


lubricating oil (in the proportion of about 1 to 200) 
it remains in suspension and doubles the eili- 


ciency of the oil. 
applied to the shaft and starts the y/ It costs about 5 cents per gallon to graphitize your 
oil with “Graphlio,” and the oil can be used 1n your 
regular oiling systems. Irite. 
WALTER D. CARPENTER & CO., 
Akron, Ohio. 39 CORTLANDT STREET, NEW YORK. 










VIENNOT- PHILA 











































































































F. S. WALTON CO., Philadelphia, Pa. 

Gentlemen: Kindly send us, free of charge, a sample can of 
OXoilOX the Perfect Belt Dressing. 
IS nisin crete dace eesdcauceesaees NEE er ree rere yee 


Wennns OF FIM. 6c0cceceess Number of Belts........ Average Size........ 


F. S. WALTON GCO., Philadelphia, Pa. 


Pressers and Refiners of all grades of Neatsfoot oil. 


DON’T BE 
SAND-BAGGED 








ON’T let some slick tongued fellow 

make you pay for ruining your 
own belts. You know that resin does 
your belts no good; you know that 
tallow and lard are not worth much for 
belt dressings; don’t buy them then 
just because they are put up in an at- 
tractive package and labelled ‘‘Belt 
Dressing.’’ 


Get acquainted with OXoilOX, pure 
Neatsfoot Oil refined and improved so 
that it preserves and strengthens belts. 


OXoilOX doesn’t make belts sticky. 
It isn’t a dope—it’s a belt food, that 
keeps belts soft and tough and clean. 
Belts treated with OXoilOX cling to 
pulleys soclosely that air is absolutely 
excluded, and the vacuum thus formed 
prevents slipping, and enables belts to 
run slack at full load. 





Our booklet tells how OXoilOX 
was discovered—you’ll be in- 





terested; mailed free un request. 
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Flake Graphite | 


0. 
JERSEY CITY,US.A. 


The First Aid to 
The Oil Can is 


DIXON’S 


FLAKE GRAPHITE 














Neither grease nor oil 
alone can keep fric- 
tion at an economical 
But 
with either a little pure 
flake graphite (the 
Dixon kind), and you’!! 
get the smoothest pos- 


minimum. mix 


sible surfaces and a 
practical annihilation 
of friction. 


This means longer life 
for the bearings, a big 
saving in power and 
a general efficiency 


increase. 


WRITE TODAY FOR FREE 
SAMPLE CAN NO. 94-C. 


JOSEPH DIXON 
CRUCIBLE COMPANY 
JERSEY CITY, N. J. 





TRADE MARK 


= NON-FEEUID 


UNITES STATES 


REGISTERED IN 


ILS | 


PATENT FFICE 


Get a Free Sample 
of Non-Fluid Oils ana 
MAKE THIS TEST 





Just to prove that NON-FLUID OIL does NoT 
thin out (remains firm and clean in the hottest 
weather,) while grease does, put equal portions 
of each on the steam chest of your engine. 


You can then see why NON-FLUID OIL lubri- 
cates effectively under conditions where 85% of 
the same bulk of grease would have wasted 
without doing any work. 


NON-FLUID OIL is as decided an improvement 
over grease and oil as is modern machinery over 
the types used years ago. Let us convince you 
of this at our expense. 


Samples without charge and by paid express. 





Originators and Sole Manufacturers. 


N. Y.&N.J. LUBRICANT CO. 


DEPT. A. 
14-16 CHURCH ST., NEW YORK. 


N. Y. & N. J. LUBRICANT CO., 
Dept. A., 14-16 Church Street, 
New York City. 


Please send free sample of NON-FLUID OIL for the following engine * 


State kindand H. P. of en 


NAME 


ADDRESS.... 


No ll 
saan 
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THERE IS ONLY ONE 


ALBANY 
GREASE 




















SUBSTITUTE 









































Nothing 
W. The only Genuine ALBANY GREASE has thi trae mark paccnenee 
, nuine as this trade mark on 

orse every package. Look and ask for it. GENUINE 
I Can Send for FREE sample cup and can of “Albany 
I a oe. ie giving sen A tap x —. ——— oil 

ole from top of cap to journal, where to used 
Mmagine and firm’s name, _— 


















MADE ONLY BY 
ADAM COOK’S SONS, 
313 WEST ST., NEW YOR 












The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. — 






of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 






















Nature Supplies the 
Feeding Force in the 
Form of Compressed 
ma 2 2 SF 






















With many thousands of the ‘ Philadelphia” 


Cups in successful operation, on machinery of almost every 


Grease 





. ° ° . . . . . ; f ie 
When ordering, inaist on description, we offer a system of lubrication which, for sim 





getting the genuine De- a economy, reliability and efficiency has 
: qual. 
troit. The * Philadelphia“ Cup is not merely “as good as any 
other:* IT IS THE BEST, and we are prepared to prove 
Write fora catalog of the our claim for actual superiority. There are more reasons for 
most complete line of its practical success than we have room to mention here. 
oiling devices for all pur Write for catalogue and full information 
Detroit I oved Standard yoses. e ° 
—— The Philadelphia 
DETROIT lu BRICATOR COMPANY. : Lubricator & Manufacturing Co. 





Detroit, U. S. A. The Bourse (Exnivition Dept.,, Philadelphia, Pa. 
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Salvation 


of oil means a big economy in any 
power plant, provided the machin- 
ery at the same time receives per- 
fect lubrication. Both those ends 
are gained most satisfactorily by 
the Sterling Force Feed Lubricator. 


Prove it by a 30-days’ free trial. 
Catalog ? 


STERLING LUBRICATOR CO. 


3 Frank St., Rochester, N. Y. 








YRAMID BOILER COMPOUND is positively 
P guaranteed to remove and prevent boiler 
scale. Let us show you how and why. Write. 





Binghamton Boiler Compound Co. 


BINGHAMTON, NEW YORK. 


Los Angeles, Cal.; Seattle, Wash.; Portland, Oregon; Cinciunati, Ohio; Cleveland, Ohio; Provi- 
dence, R. L.; Syracuse, N. Y.; Scranton, Pa.; Louisville, Ky.; St. Louis, Mo.; Birmingham, Als. 








THE HAWK-EYE BOILER COMPOUND 
wr, NEVER FAILED. 


- dvertisement in First Issue 
YIE See our Adv 














Every Month. 


HAWK-EYE COMPOUND CO., 


308-304-305 Merrick Block, CHICAGO, ILL. 








Automatic 
Injector / 


The Drip Cock of the U. $, 
Automatic prevents freezing; pre 
vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 
steam or check valve leaks; prevents 
destruction of hose on traction engines 
by heat from hot water, and has 
many other exclusive advantages 
fully explained in our 


Engineer’s Red Book 


sent free on request. 


AMERICAN INJECTOR CO, 
Detroit, Mich., U.S.A. 


























One user of the 


BUCKEYE BoILER SKIMMER 


writes that after operating a boiler 16 
hours per day for 30 days with a Buckeye, 
it was found to contain only one quart of 
mud. The same boiler without the skim- 
mer had been cleaned every 10 days and 
each time had contained many quarts of 
mud. Write for full details. 


The Buckeye Boiler Skimmer Co., 
South End, Toledo, Ohio. 








Seale keeps heat OUT of 
a boiler more effectively 
than coverings keep it IN. 
Besides prolific repair bills, 
and possible explosions, 
scale means nasty, sloppy 
work on cleaning days. 


Scale Prevention with 


IRD-ARCHER | 
OILER! COMPOUNDS | 


at much lower cost and no delays is far 
more profitable than scale removal at $50.00 
or so per boiler and several weeks’ shut 
down per year, to say nothing of wasted 
coal while scale is collecting. 

If Bird-Archer Compound doesn’t keep 
your boilers in better shape than any other 
scale remedy, it won’t cost you a cent. 


Try it for six months on this “WO CURE, NO PAY” basis, 
WRITE FOR PRICES 


BIRD-ARCHER COMPANY 
90 WEST ST., NEW YORK 





10 
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“WHAT WILL IT DO’? 


NOT ‘What will it cost’? is the 
first question asked by the far sighted 
purchaser. The ‘‘Swartwout”’ 

SWART W e 
xnaust wee Cast Iron Exhaust Head is not 





PAT. AUG. 16, 1904. cheap in the sense of first cost. But 
































efficient service year after year with- 
out attention makes it. the cheapest 
in the end. It absolutely separates 
water and oil from the steam, it pro- 
duces no back pressure, it won’t wear 
out nor rust out. 


THE OHIO BLOWER Co., 
CLEVELAND, OHIO. 


Also manufacturers of ‘‘Swartwout’’ Gravity-Closing Ventilators. 























C % HE largest contract ever awarded for steam pipe 
arey & and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the 

per Manhattan Railway Company of New York, which 

8 ne proved Carey’s Coverings to be more efficient and far 


superior in every way to any other of the numerous 
makes. No other coverings proved to be as light, 


clean and substantial. 
afr Onate Carey’s Coverings are absolutely fire-proof, and be- 


ing thorough non-conductors of heat they confine the 
heat to the pipes, effectually preventing its loss 


? * 
Magnesia through radiation, thus saving in fuel an amount suf- 


ficient to more than offset the cost of their application. 
The most prominent steam users everywhere use 


: , Carey’s Covering. Do you want to know why? 
overings Send for Carey’s Magnesia Catalogue. It gives 


information not obtainable elsewhere. 


THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa. 
Branches and Warerooms: 





New York: 114-118 Liberty Street. Toronto, Canada: 112 Bay Street, East. Atlanta, Ga : 34 West Alabama Street. 
Rt. Louis: 908 North 2nd Street Cleveland, Uhio: 123 Water Strect. Charlotre,N C.: kast7 hand R R. Streets 
Baltimore, Md : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. : 222 Chartres Street. 


Philadelphia, Pa.: 12th and Buttonwood Sts. Pittsburg, Pa. : 333-335 Second Avenue. 
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PROTECT YOUR ROOF 


WITH A 


HOPPES 


C 
A 
S 
és 
xX 


I 
R 
O 
N 
A 


HAUST HEAD 


A FEW POINTS NOT TO BE OVERLOOKED : 
Symmetrical in design—neat in appearance—will not rust 
out— guaranteed to thoroughly entrap the water and oil from 
the exhaust without any back pressure—prices right. 








THE HOPPES MFG. CO. 


Manufacturers also of EXHAUST STEAM FEED-WATER HEATERS, LIVE STEAM FEED 
WATER PURIFIERS, STEAM SEPARATORS, OIL ELIMINATORS. 


19 Larch Street, Springfield, Ohio. 
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"STEEL MIXTURE | 





BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND 





GROOVED 





PATENT BACH 
COMBUSTION 


CHAMBER ARCH 


MELEOD &HENRY CO. 


TROY. N.Y..U.S.A. 


BRANCH OFFICE. |402 BROADWAY. NEW.YCRK CITY. 











HEAT PROOF 


The heat resistance of our 
fire brick is wonderful. 
We fit every type of boiler 


setling. 


Write for catalog and prices. 


Presbrey 
Fire Brick Works, 


Taunton, Mass. 
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IDEAL FOR STEAM 
OR GAS ENGINES 


The Thompson Im- 
proved Continuous 
Card Indicator enables 
you not only to know 
the condition at the 
instant of reading, but 
also to take the record 
over a long enough 
time to secure reliable 
information. 


} 


From 50 to 100 in- 
dications can be taken 
without removing the 
paper. The outside 
spring enables quick 
changes to be made. 
The Indicator takes a 
strip of paper 6 feet 
long. Write for cata- 
log describing other 
superior features. 


Schaeffer & Budenberg Mfg. Co. 


Main Office and Works: 
963-965 KENT AVE., BROOKLYN, N. Y. 


Western Salesroom: 15 W. Lake Street, Chicago. 


PUUDOPA REE RAUCEARACROEOOOG CA Somme 


— 


































BETTER THAN THE REST 
AND FOR $50 LESS 


than will buy any other first class in- 
dicator. Write for one on free trial. 


THE TRILL INDICATOR COMPANY 
Eagle Street CORRY, PA. 



















PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 
under any and all conditions has been fully demonstrated. 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 

















VERY 
EFFICIENT. 


Patented Jan. 6, 
1903. Another 
Patent Pending. 





















Manufactured 
THE GIBSON IRON 


JERSEY CITY, N. J. 


STEAM 








WORKS CO., 


BLOWER 








“SIROCCO” 


TRADE MARK 


FANS AND BLOWERS 


BJILT ON THE TURBINE . PRINCIPLE 


SIROCCO ENGINEERING CO., 138 Cedar Street, New York 








CHIMNEYS 


WIEDERHOLDT CONSTRUCTION CO. 
Amztican Trust Bldg., Chicago, Ill. 
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SAVE THE SMOKE STACK! 


Expensive steel smoke stacks can be saved from 
destruction by the gases of combustion, acid fumes 
and dampness at a small cost by lining them with 
VITRIBESTOS SMOKE STACK LINING. 


VITRIBESTOS is the only absolutely fire and water- 
: proof insulation for lining smoke stacks that is also 
a proof against acid fumes and gases of combustion. See ae 


Sulphurous or other gases of combustion, fire or water bolts. 
have no effect whatever on it. 


Vitribestos 
Smoke Stack Lining 


has many advantages over brick for this purpose. 
VITRIBESTOS 2 inches thick will accomplish better 
results than brick 5 inches thick, and save 15 per 
cent of flue space. Weighing but one-tenth as much, 
a lighter foundation can be used. As the weight of 
the lining must be supported by the steel, it results in 
a large saving of steel, by allowing reduction in diam- 
eter and thickness. It can be sawed, drilled, cement- 
ed, split and handled like wood. And, with all these 
advantages over brick, VITRIBESTOS costs but half sialic 
as much. sng maggie 


lugs, bolts and 
angles for Vitribes- 


Write nearest branch for Vitribestos Catalog No. 108. ‘°° Vining for 


smoke stacks. 


. VITRIBESTOS 


Sectional view of 


me 
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H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos and Magnesia Products, Asbestos Roofings, Packings, Electrical Supplies, etc. 


New York St. Louis Baltimore Los Angeles 
Milwaukee Pittsburg New Orleans Seattle 
Chicago Cleveland Kansas City I‘allas 
Boston Buffalo Minneapolis Toronto 
Philadelphia Detroit San Francisco I cndon 
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Plant is Your 
Grate 





The Heart Of Your 















ST your fire and your 
plant is idle. Burn 


your fuel poorly and the 
efficiency of your plant 
shows a marked falling 
off. Buy cheap fuel and 
burn it ALL, and you'll 
save money, besides get- 




































ting every bit of good out 
of each machine. 

The Martin Anti-Fric- 
tion Rocking Grate guar- 
antees this latter condi- 


tion. It can be installed 





in any furnace without 


altering the fire-box. 


Write for full description. 


Ohe 
Martin Grate Co. 


281 Dearborn St. 
Chicago, Ill. 
























FREEDOM FROM BROKEN 
DOWN ARCHES 


comes through using the Monarch Boiler Arch. It hangs 
from above in such a manner that there’s plenty of room 
allowed for expansion. Permits easy access to boiler. 

Sold subject to trial and approval. Money refunded if 
not satisfied. Booklet ? 


MAYVILLE SPECIALTY MFG. COMPANY 
General Founders and Machinists 


MAYVILLE, WIS. 


















































NEEMES BROS. 


IMPROVED 
Clinker Cutting, Shaking 
and Dumping Grate 


unlike all other grates will cut from bot! 
sides of the shaker alike. Makes more steat 
with cheaper fuel and less of it. A sligh! 
agitation shakes out the ashes or a full open 
ing dumps everything into the ashpit. Hr 


NEEMES BROS., 
41-49 Adams St., TROY, NEW YORK 


©. W. VAN BLARCOM, Room 533, Terminal Bldg , 30 Church 8t 
Agent for New York City and vicin'ty BAB OCK & WIL: OX, Lt 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO., 311 Industrial Bldg., Providence, BR. 1, Sole Agents for the New 
England States, 
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a 
E verything Depends On The Grate eres 
for it is the source of power. This grate is used in LS 

more than 10,000 furnaces. Get our grate book. = 


INTERLOCKING GRATE BARS. 


SALAMANDER GRATE BAR CO. Telephone, 4136 Cortlandt. 126 LIBERTY ST., NEW YORK 














CONTRACTORS. Ideal Steaming Conditions 


CENTRAL STATION HEATING, R : ; 
; ; without tall chimneys and with a great reduc- 
Write for valuable information tion in cost of fuel results from the use of Wing’s 


AMERICAN DISTRICT STEAM CO., Turbine Blowers. Write for particulars. 
Lockport, N. Y. Toronto, Can. Chicago. L. J. Wing Mfg. Co., 90 West St., New York. 











ANY TYPE OF BOILER 


The Murphy Automatic Smokeless Furnace Forcing Th e B oil ers 


burns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coaland the removal of the ash. Send for a complete de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE Your Engine 


Won’t Increase the Power of 











if wet steam goes into 
the cylinder. It must 
reach the engine 


C-O-Two Furnace Tile 


The best fire arch making material 
ever devised. Lasts longer. Increases 


combustion. Write for full description. on Br | ABSOLUTELY DRY 


C-O-Two Furnace Co., Syracuse, N. Y. 3 in order to make the 








forced firing profitable. 


= / And in order to get dry 
1 i¢tie— aN i 
HAI a5 , y st he 
GREEN TRAVELING CHAIN | GRATES | Ha, steam you must have a 
AUTOMATIC. -°: SMOKELESS | a STRATTON 


GREEN ENGINEERING CO. I |e ES] SEPARATOR. 


COMMERCIAL NATIONAL BANK BLDG., CHICAGO; 


It is the only apparatus 
that is absolutely infal- 


Over 7500 Hafnmel Oil Burners ible under these conditions. 


In use under Stationary Boilers, CATALOG WILL TELL WHY. 
Locomotives, Kitns, Etc. 


Write for ‘Circular of Hammel Patent Furnace for Water-Tube Boilers 


HAMMEL OIL BURNER CO. 


609 North Main: Stceer, 2 = 4 LOS ANGELES, CAL. 


GENERAL FOUNDY WORK A SPECIALTY 


GOUBERT MANUFACTURING CO., 
No. 90 West Street. New York City, N. Y. 











Does Oil Get Into Your Boilers? 


If it does, remember that the most serious boiler troubles result directly from this cause. 


The Blackburn-Smith Feed Water Filter 
and Grease Extractor 


will save much money that you spend on these repairs, and will increase fuel economy 
by keeping objectionable matter out of the boiler. Our system of DOUBLE FILTRA- 
TION through separated Terry Cloths does the trick, by catching the floating particles 
just before they reach the boiler. Write for booklet, ‘“Feed Water Filtration.” 


James Beggs & Co. 


106 Liberty Street, New York 
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h SWEETS 


Steam Separators deliver 99.8 
dry steam and oil separators 
remove 99% of oil from ex- 
haust steam. They doit that’s 
all. All styles. . 











DIRECT SEPARATOR 
COMPANY, 


712 S. Geddes St., Syracuse, N. Ye 








All Working Parts Hard Dises | 


and rendered easily accessible by being 
externally located. The 


Morehead Non-Return 
Steam Trap 


has no gaskets to blow out or leak, no ball or 
globe floats to collapse, leak, rust or stick. 
The use of buckets, pans, springs and other 
troublesome features is studiously avoided. 
WRITE TODAY. 
MOREHEAD MANUFACTURING CO., 


1051 GRAND RIVER AVE., DETROIT, MICH. 














We Don’t Want 
You To Risk 
A Penny 


We know that Baum Separators will 
prove a highly profitable investment 
and we are ready to prove it at our own 

THE expence. The Baum removes every 
NMSEPARAT bit of grit, oil and condensation water 

from your steam. 


Send for new Catalogue and prices. 
HERSHEY MACHINE & FOUNDRY CO. 


MANHEIM, PA., U. S. A. 


W. G. Ruggles Co., 54 High St., Boston, Mass. 
R. D. Bliss, 40 Dearborn St., Chicago, lil. 








A FAIR TRIAL 


is all we ask for the GEIPEL STEAM TRAP 
Will You Try 


One ? 





CIRCULARS FOR THE ASKING 


JOHN PLATT & COMPANY, 


97 CEDAR STREET, NEW YORK. 




















: \ 
Is Your Engine Getting Dry Steam? 


HAT assurance have you 
that the cylinders of 
your engine are im- 
mune against the dan- 
gerous slugs of water 
that are carried over 
into the engine due 
to foaming boilers or 
long steam maint 
where there is consid- 
erable condensation? 

Water in an engine 
cylinder cuts the 
valves, scores the cyl- 
inders, interferes with 
lubrication and there 
is a constant danger 
of the cylinder head 
blowing out. Why 
not avoid the issue 
by using a 


COOKSON STEAM SEPARATOR 


on the throttle of your engine. It will not only safe- 
guard your plant against accidents, but increase the ef- 
ficiency of your engine by maintaining a constant sup- 
ply of dry steam at the throttle without any decrease 
from initial pressure. Of simple and compact construc- 
tion, it appeals to the man who has. an eye for practical 
economy. 





Wrete for descriptive catalog. 


THE D. T. WILLIAMS VALVE CO. 


904-910 Broadway, - CINCINNATI, OHIO 


All Working Parts 


are attached to the 
Head and can 
be exposed by 
its removal. 






WRITE. 








THE V. D. ANDERSON CO. 


1935 West 96th Street, CLEVELAND, OHIO 

















y), 








Wet Steam Makes 
Lubrication Difficult 


prevents equal distribution of 
steam and rapidly cuts out 
valves and pistons. 

The Gardner Separator re- 
moves the water more com- 
pletely and reduces operating 
cost to a lower figure than any 
other device for this purpose. 

WRITE! 
The Gardner Governor @ 
Separator Company, 


Quincy, Illinois. 
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“Trimo” 


Strongest of All 
Chain Wrenches 

Gold 

Medal 


St. Louis, 
1904 





Drawing stress entirely upon the //andle— 
Not on the Jaws, that is why. 


Trimont Mfg. Co., 


55-71 Amory St., Roxbury, Mass., U. S. A. 


No Matter How Fast Or How Slow It Comes 


The Reliance Steam Trap 
takes all the water that 
comes, discharges it with- 
out loss of steam and works 
without watching. 


Sent jree 
New Catalogue No. 21. Write for one. 





; WRITE. 
THE RELIANCE GAUGE COLUMN CO., 75 East Prospect St., Cleveland, 0. 











THERE ISN'T A 
POWER PLANT THAT 


Steam Traps Pump Governors 


Reducing Valves 
Safety Water Columns 
Low Water Alarms 


Low Pressure Boiler Feeders 





COULDN'T BE 
BETTERED BY KITTS 
SPECIALTIES. 


KITTS MFG. COMPANY, 


OSWEGO, N. Y. 





Fan Engine Regulators 
Damper Regulators 

Safety Feed Water Regulators 
Vacuum Pressure Reducing 
Valves 








CURTIS ENGINEERING SPECIALTIES 





Steam Pressure Regulator. 
Pump Pressure Regulator. 
Water Pressure Regulater. 
Return Steam Trap. 
Balanced Steam Trap. 


Temperature Regulator. 
Damper Regulator. 

Tank Governor and Pump. 
Cellar Drainer. 

Ballcock. 


Temperature Regulator. 





Expansion Steam Tran, 








Separator. 

Send jor catalog. 
MANUFACTURED 1) 
Julian d’Este Company, 
24 Canal St., Boston, Mass. 


—_ iti diner = 


RELL deen 





Balanced Steam Trap. 
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A. McDANIEL 
i STEAM 
| TRAPS 


afe especially adapted for draining 
steam separators and high pressure 
mains, Also goodfor steam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
ou: ets are large, to g've rapid discharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fix:d discharge pres ure is cesired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and rested before shipping. We 
guarantee them to sive perfect satisfac- 
tion, Established 1878. 


Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 











No Contact 
Of Water 
With Shell 


Thus the shel 
neither corrodes, leaks 
nor wears out. 


The National Feed 
Water Heater is th« 
simplest heater made. 
It has none of the 
faults common to 
ordinary heaters. We 
thoroughly guarantee 
it. Nearly a million 
H. P. in daily active 
use. Write for de- 
scriptive catalog. 


The National Pipe Bending Co., 


175 Lloyd St., New Haven, Conn. 


120 Liberty Street, 54 High Street, 
New York. Boston, Mass. 





























































COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 

j perature and 

aes ee Positive Purifi- 

Ay ge LT Pees, cation of feed 
em P water. 





r THE = > _— 
|| | cooxsowinenowen 4 Perfect Sepa 
| ATER HEA -7 ration and Re- 

p Lf Saves Macume ta, L_f— j moval of Oil. 
“ r SOLrr- me o% 1s 


Automatic 
Control of Cold 
Water Supply. 

Dry Steam for 
Heating Pur- 
poses. 

Finest Grade 
Special Fittings. 

Lime Catch- 
ing Pans. Es- 
pecially Adapt- 
ed for use with 
Heating Sys- 
tems, Dryers, 

' Ete. 

Write for our 

new Heater 


Sa Catalog. 
BATES MACHINE COMPANY 
Sole Manufacturers Joliet, Ilinois 

















Better to Keep Scale Out 
Than to Take It Out 


and it is asa 
keeper - out - of- 
scale that the 
Eclipse Feed - 
Water Heater 
and Purifier 
stands far in ad- 
vance of all 
other devices or 
methods. 














Ask for the book. 








The Eclipse 
Feed-Water Heat- 
er & Purifier Co. 

OSHKOSH, WISCONSIN 
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THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


Cxnaust 
ouner 


waTtR-SEALED 
ovasrcow 


Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


Manufactured by 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Offico—Singer Building, 85 Liberty Street, 











The Otis Feed Water 
Heater and Purifier 


@ The most easily 
cleaned. 


@ To heat feed water 
to 210° with out 
back pressure. 


@ To remove scale 
forming im- 
purities. 


MAN-4OLE PLATE 


@ To save 15 to 25% 


over an injector. 


Stewart Heater Go. 
45 B. Delavan Avenue, Buffalo, N. Y. 


EE AAS SS LS Ta ea 





CAPACITY AND ECONOMY OF 
BOILERS USING OIL FUEL 


Valuable Data Obtained by the U. S. Naval Board. 


An advantage of oil fuel is that it admits of a great 
increase in steaming capacity. ‘lhe bciier may easiiy be 
forced to the point of priming, while with coal as fuel the 
limit is set as a rule by the available room for grates. As 
most types of boilers will make dry steam when operated 
at several times their rated capacity, the use of oil fuel con- 
siderably reduces the outlay necessary for boiler plant and 
augments enormously the capacity to handle overloads. 


The “Liquid Fuel Tests” conducted by the Navy Dept. 
demonstrated, in the words of the oflicial report, an “abiiuty 
to force boilers to extreme duty in case of emergency,” 
and showed “that with the use of oil the forcing of a marine 
boiler should be much more readily accomplished than 
with the use of coal.” In Test No. 8 on the Hohenstein 
water tube boiler, an evaporation equivalent to 16.7 Ibs. 
of steam from and at 212° F. per hour per square foot of 
heating surface was maintained, nearly five times the usual 
commercial rating. The moisture in the steam was 1.2% 
and the boiler pressure 276 Ibs. per square inch. 


Of course, a high boiler efficiency is not to be expected 
at this rate of driving. The temperature in the chimney 
gases in the test just mentioned was 1017° F. and of the 19,481 
British thermal units contained in each pound of oil, onl 
53.4% were absorbed by the boiler, while more than 36% 
escaped in the chimney gases. 


This low efficiency can be remedied, however, by the 
installation of Green Fuel Economizers, which are more 
efficient in absorbing heat, square foot for square foot, tran 
is boiler surface, because the temperature of their contents 
is lower and because an economizer’s heating surface is, by 
automatic scrapers, kept free of the large quantity of soot 
deposited from oil. 


The Green Waste Heat Air Heater is also a valuable 
adjunct in burning oil because of its action as a regenerator in 
absorbing heat from the flue gases and imparting it to the air 
entering the furnace. This further increases the boiler 
efficiency, besides improving combustion, in regard to which 
the Naval report states: ‘‘The great benefit of heating 
the air necessary for combustion cannot be doubted.” 

Write for catalog “104 P.” 


The 


Green Fuel Economizer Co. 
MATTEAWAN, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattie, Salt Lake City, Montreal. 


Engineers; Builders of Green’s Fnel Economizers Fans, Bowers 
aid Exhausters, Steam Air Heater Coils, W.+ te Heat Ar Heaters, 
Mechanical Draft, Heating and Ventilating and Drying Apparatus, 
Draft Dampers and Engines, 
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Wheeler-Edwards Twin Air Pump 
Steam-Driven 


10,000 AIR PUMPS 


built under the Edwards Patents are now in regular 
and satisfactory service in connection with Surface, 
Evaporative and Jet Condenser Steam Power Plants, 
Sugar Machinery, Vacuum Dryers in Tobacco, Textile 
and Condensed Milk Factories, ete., and other 
apparatus where a high vacuum, that is, within } to 


t inch of absolute, is required. 


The Wheeler-Edwards Air Pump handles both air 
and water. Asit has no foot valves and no bucket 
valves, the pump chamber is in perfectly free com- 
munteation with the interior of the condenser when 
the plunger reaches the end of its stroke, permitting 
free inflow of the air and vapor. The water is dealt 
with mechanically, so that the action of the pump is 
perfect at high speed as well as at slow speed. There 
is almost no clearance at the end of the stroke and 
as the air is discharged before the water, the effect of 
what little clearance there is is practically negligible. 

Why make a large investment for separate air and 
hot-well pumps, and for the air coolers, piping, valves 
and other connections which these require, when you 
can get as good or better results in one machine at 
half the cost ? 


Write jor our special treatise ‘103 P” 


WHEELER 





CONDENSER & ENGINEERING 


CARTERET, NEW JERSEY, 


New York, Cincinnati, Chicago, Denver, Boston, Pittsburg, 


St. Louis, San Francisco, Atlanta, Houston, St. Paul. 


(Builders of Wheeler Surface, Jet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water Heaters, 
Wheeler Feed Water Heaters, Barnard-Wheeler Cooling Towers, 
Wheeler-Edwards Air Pumps, Wheeler Centrifugal Pumps, Wheeler 
Rotative Dry Vacuum Pumps and Wheeler Multipie Effect and 
Evaporating Machinery). 7 








HARRISBURG 
FEED WATER HEATER 


of Pure Seamless Copper Coils 


Guaranteed to be the most effective, 
most duravle and cheapest heater 
manufactured. 


COPPER, IRON AND BRASS PIPE 


Coils and Bends of any desired 
shape. Manufacturers of High Grade 
Wrought Iron Pipe, Black or Galvan- 
ized. Write for descriptive catalog, 


Manufactured by 


\ The Harrisburg Pipe & Pipe Bending Co. 


950 Herr Street, HARRISBURG, PA. 














McGOWAN GO. 


Gincinnati, Ohio 
M GOWAN - - Builders of 
= PUMPING 
MACHINERY 
Single Duplex 
and Fly-Whee: 
Types 
Water Works 
Pumping Engines 
















9 in. to 13 In. Swing. 


No. 4% Lathe, 9in. x25in., List $ 75 00 
No.5 Lathe, ll in.x 34in., List 10000 


Our 13 in. lathes made 5 to 10 feet long. Send for lathe catalog 


W. F. & JOHN BARNES CO., 990 Ruby Street, Rockford, {I 








‘without disconnecting the large 








The Bottom May Be Dropped 
And The Tubes Removed From A 


Patterson-Berryman 
Feed Water Heater 
And Purifier 


pipes. Our catalog gives full de- 
tails and our 60-day trial offer. 
Write for it. 


Frank L. Patterson & Co. 


28 Cortlandt Street, New York, U.S.A. 




















The Coil Does It 
The Reilly Multicoil Heater 


obtains the highest heating efficiency through the peculiar 
spring coils. These coils thoroughly agitate the water and 
are self-scouring. No scale can form and each particle of 
water comes in direct contact with the tube walls. Our cata- 
log describes the Reilly Heater in detail. IVrite for a copy. 


The Griscom Spencer Company, 
General Offices: 90 West Street, New York. 
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MARSH BOILER FEEDERS 


are designed for handling hot as well as cold water. 
They are at regular prices fitted with bronze Piston 
Rods, bronze Water Cylinder Liners 

held in place by Studs, bronze Valve 

Seats, Stems, Nuts and glands. THE 

BEST OF MATERIAL AND THE 

BEST OF WORKMANSHIP ONLY 

GO INTO MARSH PUMPS. 


Write for Catalog 17-G 


pemeeriom pe Pump Co., 


Battle Creek, 
ich. 








The Many Installations of GOULDS 
Efficient Triplex 
Power Pumps 


For Municipal Water Works 
Boiler Feeding 

Hydraulic Elevators 

Mine Pumping 

General Water Supply, Etc. 


Have fully demonstrated 
their practicability and 
efficiency for these im- 
portant services. 


The Goulds Mig. Co. 


Seneca Falls, N. Y. 


New York. Philadelphia, Pittsburg. 
St. Louis. New Orleans. Chicago. 
Los Angeles. San Francisco. Louisville. 








Warren Steam Pump Co. 


Warren, Mass. 
PUMPS FOR ALL REQUIREMENTS. 


Piston—Plunger—Hydraulic— Deep 


Well—Power. 


Air Pumps and Jet Condensers, Combined Air and Circulating, 
and Marine. Catalog. 











PUMPING MACHINERY 


Duplex Outside End acke unger Pump For 300 Lbs, Maximum Pressure. 
We manufacture Steam and Power Pumps for 
every possible variety of service for use in 


POWER STATIONS—REFRIGERATING PLANTS 
MARINE INSTALLATIONS—SUGAR HOUSES 
MINES—OFFICE BUILDINGS 
QUARRIES—CONTRACTING woek. 
BREWE yi ge MILL 

TA are WATER WORKS 

ELTERS—REFINERIES 

FOUNDRIES, ETC. 


THE GEO. F. BLAKE MANUFACTURING CO. 


115 BROADWAY, NEW YORK. 
Works: East Cambridge. Mass. 


Branch Offices in all principal cities. 





20 to 35% 
Saved 
In Fuel 


and the Baragwanath 
Syphon Condenser will 
increase your engine’s 
power, afford a closer 
regulation and it re- 
quires no air pump 
and very little atten- 
tion. 


Write for details. 


Wm. Baragwanath @ Son 


54 West Division St., Chicago, IIl., U. S. A. 


Thomas B. Whitted, Piedmont Bldg., Charlotte, N. C., Southeastern Manager. 
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sx | Alberger Condenser Co. | 
Deming = “#" ws | 
Boilers. Condensers, Centrifugal, 











, Power Cooling ees, | 


service. Towers, 95 Liberty St. 
New York and 
Turbine | 

















For oper- Vacuum 
ation by P umps 

any power. Pumps, 
Heaters Pumps 











The Deming Company 
Agencies in... Salem, Ohio Alberger Pump Co. 


























Dean Bros. Steam Pump Works | |.MYERS @ POWER PUMPS 


Ad d ially f 8 
INDIANAPOLIS ines, motor and bel 










Y engines, motor and be) 

powers, in harmony with 

present requirements. 
Catalog sent on request. 


F.E. Myers & Bro., 
Ashland, Ohio, U. S. A. 








Simple and Duplex Boil- 
er Feeders. Jet and Sur- 
a en ee face Condensers. Power 
Simple Plunger Pump and Electric Pumps. 











THE =" 


Safety 
Automatic 


Feed Water 2 
REGULATOR + 


Send for Catalogue 


BERRY ENGINEERING COMPANY 
Chester, Penn, 


Metropolitan Office, 186 Liberty St., New York City. 


MORRIN = Lo } Wi A X BOILERS 


More steam per pound of coal is generated by the MORRIN CLIMAX BOILER than by any other make, and the 
steam is absolutely dry. A “CLIMAX” Boiler holds its pressure under seemingly impossible conditions. All sizes 
from 50 to 1,000 H. P. Write for Catalog. 


THE MORRIN CLIMAX BOILER COMPANY, - BROOKLYN, N. Y., U. S. A. 


THE BABCOCK @ WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—-MECHANICAL STOHKERS 








|AND SUPERHEATERS | 
All Flange Steel Construction 


Reed tor Boiler Logic and 
Superheater Logic 












4210live Sty 
St.Louis, No. 





Heine Safety Boiler Co.. 























Barberton, Ohio — WORKS — Bayonne, N. J. 
BRANGH OFFIGES 
Boston—Delta Building DENVER—435 Seventeenth Street Mexico Ciry—7 Avenida Jurez 
PHILADELPHIA —North American Building SALT LAKE Ciry—Atlas Block Havana, CuBA—1!164 Calle de la Habana 
SAN FRANCISCO—0Y First Street CuicaGo— Marquette Building Los ANGELES—Trust Building 
PrrrspurG — Farmers Deposit Nat. Bank Building ATLANTA, GA.— Candler Building CINCINNATI—Traction Building 


NeW OrLEANS—6533 Baronne Street CLEVELAND—New England Building SEATTLE—Mutual Life Building 
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THE RUST 


WATER TUBE 


BOILER 


SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent. 


THE RUST BOILER CO., 
PITTSBURGH, PENNA. 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 


























PARKER BOILER GO. || Foster Superheaters 


WATER TUBE BOILERS—SUPERHEATERS. 


Take care of peak loads. 
PHILADELPHIA, PENNA. soineeieidiaiamaneitean 
New York—Pittshurg—Chicago—Denver—San Francisco, 111 BROADWAY, NEW YORK. 


WICKES ‘6 
Horizontal C 
Tubular | 
Steam 


Boilers 
HIGHEST GRADE 
THE WICKES BOILER CO. 


Also Manufacturers of the Wickes Vertical Water Tube Safety Steam Boilers 











ombustion’ 


a Of course the “grate’’ is 
= —. ine mainly responsible for this, 
ren but the Vogt Water Tube 
Boiler is so constructed as to 
help. The arrangement of 
tubes introduces large com- 
bustion chambers between 
each bank of tubes which, 
being surrounded by red hot 
fire tiles, insures an almost 
perfect combustion of the 

















i f Sagi i i ae ZAses fore aching . 
Main Office and Works, Saginaw, Mich. = — ASS be fore reach zx the 
— chimney WRITE 
SaLes OFFICES : 
1411 West St. B’ld’g., West = —— me ve City H EN RY Vv OGT MACH I N E co. . I nec. 
sllliememenmamnaiiimmadl 1139 AmericanTrust B'ld’g., Chicago, Ill. Sea CRIN, 
Penobscot B'ld’g., Detroit, Mich. Empire I'ld'g., Pittsburg, Pa LOUISVILLE, KY. 


601 Brown-Marx B'ld’g., birmingham, Ala. 

















Water Tube Boilers 


All Wrought Steel 
Construction 








Ask for New Catalog P. W. 





ESTABLISHED 18 5. 
~ KEWANEE, TANKS 
E. KEELER CO. We are the largest and best manufacturers of storage and pressure 


tanks in the United States. The story is told. See Book No. 51. 
Williamsport, Pa. Send your specifications. 


lng ay em nrg KEWANEE. BOILER COMPANY 
Wilkesbarre and New 


Orleans, KEWANEE. ILLINOIS. 



































Give Quick 


Edge Noor Boilers Response to Extra 


Load, 
WATER TUBE 


EDGE MOOR IRON CO., Edge Moor, Delaware Send for Catalog S. 
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The Basis 
Of Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 


Tube Boiler 


Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 


Pittsburgh, Pa. 


Boiler Works Dep’t., - - OSWEGO, N. Y. 


Branch Offices—NEW YORK, PHILADELPHIA. 


EUR ULIGU UL Ce 
















































































We Want One Good Man 


or firm in each city to push a GOOD STEAM 
SPECIALTY. 

Last December we began to advertise this 
device; 

In January one of our agents sold $1,500 
worth; 

Sales have increased every month since then. 

Even men entirely inexperienced in steam 
plant matters have been able to secure hearings 
and to sell. Every steam plant can use our 
device and owners and engineers admit its 
value and merit at first sight. 

We have sold repeat orders to the United 
States Government, the Pennsylvania R. R. 
Co., the Baltimore & Ohio Railroad Co., the 
Clark Thread Co., and other discriminating 
buyers. 

Boiler plant owners and operators buy this 
device when it is explained to them and after- 
wards they advise their friends to buy it. 
They are so well pleased with it that afterward 
they come back to the agent for other supplies. 
It helps the agent to build up his other busi- 
ness among first-class and large steam plants. 

We are carrying on a vigorous advertising 
campaign and we supply agents with plenty of 
good advertising matter, catalogs, etc., with the 
agent’s name imprinted thereon. 

Remember, WE WANT JUST ONE EN- 
TERPRISING MAN OR FIRM IN EACH 
DISTRICT. ™ 


Address, EUREKA, 


Care of POWER, 505 Pearl Street, New York City. 
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The Vigilant Feed 
Water Regulator 


for Steam Boilers was the first 
in the field, and has the longest 
and best record of any of these 
devices. Costs less to operate 
ind maintain. Constructed on 
a different and_ better prin- 
ciple than any other. _ Investi- 
gate it and the FULTON 
PUMP GOVERNOR, and send 
for latest catalog with list of 
users A guarantee from a re- 
ponsible firm with every ma- 
chine. 


THE CHAPLIN-FULTON 
MFG, CO., 
PITTSBURG, = PA. 


D. W. Patterson, Agent, Harrison 
Bid., Philadelphia, Pa, 











Not An Extra Ounce 


of steam is used where Fisher 
governors control the pumps. 
This means an intelligent econ- 
omy of fuel that shows a gener- 
ous saving in a short time. 


Write. 
The Fisher Governor Co. 


Marshalltown, Iowa. 








= 


“True in the long run." 


Making ends meet is some- 
times a difficult task. The 
constant, little expenses keep 
many a man from taking a 
summer vacation. 


With the Triumph Ice Ma- 
chine there are no constant, 
little expenses. That means 
saving; in the long run the 


profits accumulate. 


Ask for bulletin 501-X 


THe Triumpu Ick MACHINE Co., 
Cincinnati, Ohto. 

















CLASS “H” 


PUMP GOVERNOR 


Has nothing to get out 
of order. 


The cut shows how 
simple is its construc- 
tion. 


We build governors 
for all kinds of work, 
also many other speci- 
alties—they are all in 
our CATALOG “A.” 


May we send 1t ? 








THE STRONG, CARLISLE & HAMMOND CO., 
342 Frankfort Ave., CLEVELAND, 0. 


88 Broad Street, 
Boston 


261 Centre Street, 
New York 


54 No. Sixth Street, 
Philadelphia 








For Service 


Let us send you our booklet 
“‘The Way to Forget’’ 


Stereotyper’s Cylinder Shaver and Belted Motor. 


TRIUMPH ELECTRIC CO. 


CINCINNATI, OHIO. 


New York, 1 Madison Ave. Chicago, Great Northern Bldg. 
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POWER COSTS 
GUARANTEED 


The American Diesel Engine 
is not only the most efficient 
engine on earth but it burns the 
cheapest liquid fuel— 
crude oil. We can guar- 
antee a cost which no 
other engine can de- 
velop under test. 


Write for Catalog. 


AMERICAN DIESEL 









ENGINE CO. 
11 Broadway, N. Y. 








ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
134% x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x 12N. Y. Safety, Automatic 


Als» large assortment of Automatic and Throttling Engines o 
other sizes. 





20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smalle: 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Bo: 
Boilers from 5 to 60 H P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Too!s, etc., etc 
Write for bargain list. 


We are the sole manufacturers ofthe celebrated ‘‘Leader”’ 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 
1768 Powers St., CINCINNATI, OHIO. 


























GAS 


THE CHEAPEST POWER IN THE WORLD 





GAS ENGINES, GAS PRODUCERS 
COMPLETE PLANTS INSTALLED 





BROOMELL, SCHMIDT & STEACY CO., 
YORK, PENNSYLVANIA. 


ODUCER| 


We Manufacture 
AN ECONOMICAL 
AND DURABLE 
ROTARY ENGINE 

Send for Catalogue. 


Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 









enn @) 
(i —" 
= Hiveantacy 











MOUND TOOLS. FOR THE ENGINE ROOM. 


This cut represents our new set of 20 tools gotten 
up for usein the engine room. Strictly high- 
grade tools with all the good points of toolsmith- 
V4 ingintheirmake-up. Conveniently arranged in 
sib finished Oak Case and every tool is guaranteed. 
1 No. 20 Set of 20 Tools $4.00. 

jam Book “Engineers’ Chums” free. Address Dept, B 


® MOUND TOOL AND SCRAPER CO. 
J 1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 
































For small and medium sized plants our 


OIL ENGINES 


are cheaper, simpler. more compact than any other motive 
power. 8H. P. hours per gallon of cheap oil. 


5315 H.P. used by Baldwin Locomotive Works 
The “De La Vergne’’ Vertical two-Cycle 4 to 25 H. P. 
“Hotnsby-Akroyd”’ Horizontal Four-Cycle 2 1-2 to 250 H. P. 


| >) =e 8Y-an 4 = ed ND = 


YD ad OAN Gl os 8 =o CO.Q 


Foot East 138th Street, NEW YORK. 














Wire For Us 


And 
We'll Repair For You 


Any sort of engine repairs quickly, cheaply 
and satisfactorily done in your own plant 


without breaking connections. “Useful 
Hints P” will be sent to engineers upon re- 
quest. 


Ammonia Cylinders Indicated. 


H. B. UNDERWOOD & CO., 


ESTABLISHED 1870. 


1021 Hamilton Street, Philadelphia, Pa. 
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[hree-tenths of a cent per | [ Established 1877 
horsepower hour will ope- 
rate a DuBois Gas Engine. 


| ic x Law ‘ 7 
We guarantee these engines | ae | DuBois 


to develope fuil power, to 


prove cool running and 3 +s Sa yy, Iron 


easily governed. 


They operate on Natural or — - Works 
City Gas, Gasolene or Pro- 
ducer Gas. 

















DuBois Gas Engines 805 Brady St. 
Catalog “‘G.” *‘The Improved Type” DuBois, Pa. 














THE WAYNE G AS ENGINE 2s Producers from 35 H. P. up, 


Will develop more power with less consumption GA S$ AND IN t 
of gas than any engine —_ - 
guns anhonh 0 cagenlie , GASOLINE 
ture of $1 for repairs, / 
j HAVE WIPE SPARK IGNITER, positive 
» : acting and self cleaning. 
Y VERTICAL VALVES, mechanically op- 
be erated, admit fuel charge into cylin- 
= off, 3 der at atmospheric pressure. 
|  é 


CENTER-LINE COUNTERBALANCING 
increases the efficiency and de- 
creases the fuel bills. 

ACCESSIBLE DESIGN makes it a 
simple matter to keep Foos Engines 
properly adjusted. 

Get Catalog K. ° 
Each engine covered by a positive guarantee, Send for Catalog 
The Fort Wayne Foundry and Machine Co., Fort Wayne, Ind. THE FOOS GAS ENGINE co., 


New York Office: 100 BROADWAY, 











WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H, P. 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 


For All Street Railway, Electric 
Light and Power Requirements 


STRUTHERS-WELLS COMPANY, 


New York Office Pittsburg Office 
26 Cortlandt Street. 310 House Building. WARREN, PENNA. 











IF YOU CONTEMPLATE INSTALLING GAS POWER 


write for full descriptive 
particulars concerning the 
Riverside engirie and our 
comprehensive guaranty. 


Riverside Engine Co. 
Oil City, Pa. 


New York, 50 Church St. 
Pitsburg, Keenan Bldg. 
rit hburg, Mass., Brown-Russell Co. 
‘lanta, W. EB. Austin Co., Candler Bldg. 
‘ianapolis, F. Louis Fgan, 1130 Congress Ave. 
Philadelphia, W. ©. Dallett, 49 No. 7th St. 
“leveland, Ho.beck Co., 924 Rockefeller Bldg. 





Riverside Heavy Duty Single Acting Tandem Gas Engine (Clase C) 
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SHEPHERD ENGINES 


Built with liberal allowance of metal 1n the Bed and Frame. 
Of course it costs a trifle more, but the increased durability 
makes it well worth while. 


SHEPHERD ENGINEERING CO., Williamsport, Pa. 






ee 
YOU CAN DEPEND ON NORTHERN APPARATUS ALWAYS. 3 
Our machines operate constantly—sometimes twenty-four hours a day for years— 
under the severest possible operat'ng conditions. Northern equipments endur* in 
moist or dusty localities. They give constant, economical power andlight JWhe‘her 
your service is severe or easy you will find Northern machines well suited to your 
work. Atanyrate you ought to investigate this to prove that we are right or wrong. 
Get Bulletin 838 and tell us what you want to do with electric power. gon 9 


NORTHERN ELECTRICAL MFG. CO., Madison, Wis., U.S.A 


Standard and Special Electrical Machinery. 














: The Ohio Corliss Engine 


For hard work, heavy loads and 
high-speed, the Ohio shows close 
ah regulation and runs smoothly and 

jem quietly. 


THE GRIFFITH & WEDGE CO. 


Est. 1840. ZANESVILLE, OHIO 














j 


THE ONLY METAL POLISH 


that works quick and easy and keeps its lustr: 
Holds old trade and makes new. IT DOES NO! 
DETERIORATE. Established 16 years, 
3-Ounce Box for 10cts. 5-Pound Pails, $1.0: 
Sold by Agents and Dealers all over the worl: 
Ask or write for Free samples. Highest Awarii, 
Chicago, ’93; St. Louis, ’04 
GEO. W. HOFFMAN, Expert Polish Maker, 
295 E. Washington St., INDIANAPOLIS, IND, 





























Branches—New York, Chicago, San Francisco, 





















The overload capacity: of G-W electric 
generators makes them popular with the 
engineer. In emergencies they do better 
than is expected of them. Bulletin 80M 


describes our D. C. machines. 








GROGKER-WHEELER GOMPANY 
Ampere, N. J. 






A Different And Better 
Bearing Metal 


The Stage Coach used to be the thing—until the Locomotive came 
along. *o did ordinary babbit—-until ‘“‘The Reeves” Bearing 
Metal showed engineers the way to get better results cn all 
factoryand machinery bearings. It’s worth every cent of its 
price; 25cents a pound. If your dealer hasn't got it, write to us 
fora 50 1b. trial box. Testis the best proof. 


Reeves Pulley Company 


Columbus, Indiana 





























Cheaper Than 
Buying Current 


In any plant where a 
steam boiler is operated 
one of our generating 
sets will furnish current 
more cheaply than it can 
be bought from the 
mains. Circular? 


Engberg’s Electric & Mechanical Works 
St. Joseph, Michigan 









DE LAVAL 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 






























De Laval D, C. Motor-Driven Pump. Send for Catalog No, 20. 


DE LAVAL STEAM TURBINE CO., Trenton, N.J. 


















CORLISS ENGINES 


Refrigerating and 
Ice Making Machinery 


THE VILTER MFG. CO. 


910 Clinton St., Milwaukee, Wis. 


















Good Engines 


for every power 
“ purpose. Ask 
for Catalog. 
Watertown 
Engine Co., 
Watertown, N. Y. 





Che Allan 


for Pistons and Bearings. 
ie Allan & Son 482 Greenwich St. N. 


ALBERGER TANDEM GAS ENGINES 


ACCURATE REGULATION: FOR: ELECTRIC:SERVICE-AUTOMATIC. CUT-OFF. AND 
RITES: FLY -WHEEL“GOVERNOR 


A.H.ALBERGER: COMPANY 


45.T0 600 H.P USING NATURAL GAS 695-697 ELLICOTT SQ. 
35:10 500 H.P USING PRODUCER GAS BUFFALO. N.Y 
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SIDE CRANK TYPE 


- 


SKinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 


SKinner Engine Co., 
Erie, Pa. 


CENTER CRANK TYPE 








Fitchburg Facts 


' One hour per year will keep a 
Fitchburg steam tight for 20 years 


| Its perfectly balanced piston valves 
defy superheat and great pressure. 


{| Positive adjustment to compensate 
for wear. Write for other details. 


Fitchburg Steam Engine Co. 


Fitchburg, Mass. 


FE H.Ludeman & Co., 165 Broadway, New York. H.J. Gebhardt, 1419 

Fisher Building, Chicago. Geo H. Conner, 509 Mutual Life Building, Phila- 

» Pa. W. C. Teas, Chattanooga, Tennessee. Western Trading Co., 
ancisco. 





Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 
CATALOG FOR THE ASKING. 
BATES MACHINE CoO., Joliet, Ill. 








Lammert & Mann 


Engineers and 
Machinists 


157 S. Jefferson Street, CHICAGO 





WE MAKE A SPECIALTY OF 
Corliss Engine Repairs. 
General Jobbing. 
Pumps, etce., all kinds 
Pulleys, Hangers, Shafting, etc. 


Engines Indicated. 
Repairing Engines. 
Special Machinery. 
Oil Dash Pots. 











York Manufacturing Co. 
York, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
com \lete Ice or Re- 
frigerating plant— 


Machines, Conden- 
sers, Tanks, Cans, 
Coolers, Piping, 
Boilers and Am- 
monia Fittings. 


ofall kinds. We em- 
ploy over 1,250 men 
in the manufacture 
of Lce and Refrigerat- 
ing Machinery ex- 
clsively. Catalogue 
sent upon request. 
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SOUTHWARK FOUNDRY 
AND MACHINE CO. 


PHILADELPHIA, PA. 
Our type of BLOWING ENGINES for Blast 


Furnaces and Bessemer Steel Works is largely used in 
the United States and Europe. 

Built of vertical and horizontal pattern; simple and 
compound steamends; and air cylinders fitted with our 
patented grid-iron valves which make it possibleto operate 
at higher speeds than with the usual form of air valve. 

CATALOG UPON APPLICATION. 








Rice 
& 
Sargent 
Corliss 
Engines 














The illustration shows a 400 K.W. Rice & Sargent engine running 150 R.P.\ 
DESIGNED AND BUILT BY 


PROVIDENCE ENGINEERING WORKS 
Main Office and Works 


PROVIDENCE, R. !. 

























































“BALLWOOD” 
Engines 


may cost a little more thanthe ordinary kind, 
but their higher and more permanent efh- 


ciency and economy make them far superior 
to any others. They save and_ satisfy. 


CATALOG? 
THE BALL & WOOD CO., 
ELIZABETHPORT, N., J. 
New York Sales Office, Cortlandt Building, 30 Church Street 


MAKERS OF BALLWOOD FLANGES 





































i) 

RY The engine that guar- 
: antees efficient and 
economical operation 
more days to a year 
and more years to an 


engine than any other. 
CATALOG ? 








Erie Mig. & Supply Co. 
1203 Peach St., Erie, Pa. 











in the demand for Cooper Corliss [ngines 
has, within the last few years, compelled 
us to more than double our manufacture 


ing facilities. Ask for particulars. 


THE C. & G. COOPER CO. 
Mt. Vernon, Ohio. 


BRANCH OFFICES: 


New York, 918 Bowling Green Bldg.; Boston, 411 
Weld Bidg.; Pittsburg, 604 Prick Bldg.; Philadel- 
phia, Drexel Bldg.; Atlanta, 310 Candler Bidg.; 
Charlotte, N. C., Court TIlouse Square; Chicago, 
1539 First Nat’] Bank Building. 





The Remarkable Growth 
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Robt. Wetherill & Co., Inc. 


CHESTER, PENNSYLVANIA. 


CORLISS STEAM ENGINES 


Manufacturers 


POWER PLANTS BOILERS 





Built Expressly To Run 
Together 


Thompson-Ryan Dynamos and McEwen 
Engines will generate more current with 
less attention, less repair, and less power 
than any other generating set. Write. 


Ridgway Dynamo G Engine Co. 
Works, Ridgway, Pa., U. S. A. 

















| BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 
~CORRESPOND WITH US BEFORE PURCHASING 
__ CATALOGS ON APPLICATION 




















THE CLARK HEAVY DUTY CORLISS ENGINE 


Valve travel never varies. No other 
Corliss e: gineh sthis advantage. Re- 
sult perfect v.Ivese.ts. Cuts off at all 
loads. As quick as the releasing g ar. 
Heavy duty bed with bored guide. 
Mai : bearings half diameter of pistons. 
Lengthin proportion. Outboard bear- 
ing pedestal type. Adjustable in all 
directions. And self-oiling. Shaft 
swelled between bearings. Wh els 
above ten feet in diameter in halves. 
All whee'shave sp'ithubs. Our engines 
are unequaled for low steam consump- 
tion, perfect regulation, long life, nom- 
inal repairs, beauty of design. Perfect 


THE CLARK BROS. CO., - Belmont, N. Y. P2icawotmnhip 
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Motor-Drive 


Where speed changes 
are necessary 


use a Westinghouse variable-speed motor 
having characteristics enabling its speed 
to be adapted to exactly the conditions 
required by the work in hand. The ad- 
justment of speed is accomplished easily, 
economically, effectively and with posi- 
tiveness. 








Westinghouse Motor Driving Wagner Saw 
with Morse Silent Running Chain. 


Westinghouse Electric & Mfg. Co. 


Atlanta Buffalo Cleveland Detroit Minneapolis Philadelphia Salt Lake City 

Baltimore ' Chicago Dallas Kansas City New Orleans Pittsburg San Francisco 

Boston Cincinnati Deaver Los Augeles New Vork St. Louis Seattle 
Canada : Canadian Westinghouse Co, Ltd., Hamilton, Ontario. México : G. & O. Braniff & Co., City of Mexico. Syracuse 


Ask jor Booklet 23- 




















STURTEVANT 
STEAM TURBINE 


For Driving Fans, Generators, etc. 
Buckets cut in solid steel. 


No internal lubrication. 
Can be placed on 
ordinary floor. 


Send for 
Bulletin 
No. 103. 


B. F. STURTEVANT CO., Boston, Mass. 


General Office and Works, Hyde Park, Mass. 


NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters 
Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel 
Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines, etc. 696 
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The Engine For 


Driving Alternators 


Where two alternating current electrical 
generators are run in parallel, their efficiency 


and regulation depend upon other things than . 


the generators themselves. If the two gen- 
erators are driven by engines of different 
types, or even by two ordinary engines of the 
same size and type but with the piston not 
moving in unison, cross-currents are set up, 
which waste power, reduce the capacity of 
the generator and interfere with the voltage 
regulation. 

The desirable condition, therefore, in alter- 
nator driving is to have the turning moment 
of the prime mover absolutely uniform 
throughout a revolution. This can be at- 
tained, together with perfect conditions for 
balancing and high steam economy and in 
the least possible space, by setting the cyl- 
inders at right angles, so that the greatest 
effort of the one occurs at the time of the least 
effort of the other, resulting in a practically 
uniform turning moment throughout the 
revolution. 

This is one of the advantages of the Ameri- 
can-Ball Compound Engine. Other advan- 
tages realized at the same time are smooth, 
quiet running, small foundations and floor 
space and excellent regulation. 


Write for our Treatise on Compounds. 


American Engine Co., 


22 Raritan Ave., Bound Brook, N. J. 
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Small Curtis 


Turbine Generators 


The simplicity of the Curtis Turbine is not 
alone a feature of construction. It also 
contributes to valuable operating advant- 
ages. There are no internal wearing parts 
lo cause a decrease in efficiency, after long 
periods of operation. Compare the view 
below ot the working parts of the turbine 
with the corresponding parts of a steam 
engine and calculate the expense of piston 
packing, reboring cylinders, valve grinding 
and bearing linings for an engine which are 
avoided in the Curtis Turbine. 


Wheels and shaft of 75 kilowatt Curtis Turbine in 
position in lower half of wheel casing 


And remember that no injury is done if 
the Curtis Turbine is flooded with water 
while in operation, and that it may be 
brought up to speed ready to carry the 
load almost instantly without the warming- 
up, draining, etc., customary with the re- 
ciprocating steam engine. 

If you need more power tell us what you 
have and we will tell you more about these 
small turbine sets. 


General Electric Company 


Principal Office: SCHENECTADY, N. Y. 


New York Office: 30 Church St. 
Sales Offices in all large cities. 
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1,500 H, P, Cross Compound Gee@Zer Corliss Engine—Rope Drive—just Installed by us in a New Flour Mill in 
Minneapolis. Fly Wheel 18 ft. Diameter, Grooved for 24 2-in. Ropes. 





When considering the purchase of a new engine, do not fail to have a talk with one of our Engineers, who 


will gladly call upon you if requested. Owning one Gee@@ you will never be satisfied with any other. 


Brochure No. 101 sent upon application. 


MINNEAPOLIS STEEL*"MACHINERY CO MINNEAPOLIS 
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SSS Ny Has Clearly 
—_—_— FT — Proved That 


Keystone Grease 





Preserves The Size Of The Shaft 
By Keeping Out Grit And Dust 


Applied in our Grease Cups, Keystone forms a seal on outer edge 
of bearings that prevents the entrance of dust and grit. Thus the 
shaft runs in its bearing without friction and with nothing to wear 
it away. Keystone Grease has a body which spreads over both sur- 
faces of the metal, allowing shaft to revolve freely but at no place 
to come into actual contact with bearings. 


Friction Is Annithilated 


and there are none of the wastes common to the use of oil. One 
pound of Keystone Grease will last longer and lubricate better than 
3 to 4 pounds of any other grease or 4 to 6 gallons of any oil. 
















fre 


ra __/ Pe OFF. 





See our advertisement on page three. 


KEYSTONE LUBRICATING COMPANY 


Department B. 


PHILADELPHIA, PA. 


New England Office, 10 Oliver St., Boston, Mass. New York City Office, 96 Warren Street. 
hicago Office, 1210 Tacoma Bldg. Southern Office, 610 Chartres St., New Orleans, La. 
Northwestern Office and Warehouse, 502 McPhee Bldg., Denver, Col. San Francisco Office and Warehouse, 268 Market Street. 
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HAT do you think of a packing that can be 
used over as a smaller size, when after long 
service the outside cover is worn through? 


You may not wish to use it over again, but the 
fact that you can proves our claim that 


PALMETTO. 


PACKING 


because of our special process of 
manufacture remains soft and 
pliable during its entire life. 


Twist (on 1 1b. spools) for small 
stems. 


Braided, Rd and §q. (in 5-lb. & e 
boxes) for large stems. Pee Zi 
( 


¥ . VS) oll ; 
Send for free working samples. “a, in, 
4 ‘ = “ 


Greene, [weed & Co. 


Sole Manufacturers 


109 Duane St. New York 


‘> soe a 
——_ 











THE BRISTOL COMPANY STARRETT 
teagan SPEED INDICATORS 


Recording Instruments OR REVOLUTION COUNTERS 
onan No. 104.—This indicator may be 

PRESSURE run at the highest speed required without 

TEMPERATURE heating. The working parts are encased. 


Dial has two rows of figures, reading right 
AND or left as the shaft may run. Steel 
ELECTRICITY pointed spindle with rubber tips for both 
pointed and centered shafts. The (O) 
mark may be instantly set at starting point. 


Price, Postpaid,$1.00 


No. 107.—Has 
all the good points of 
a the above, and in 
‘ ee [ay cll addition has a hard 

Wm. H. Bristol pee ft: rubber handle for in- 
Recording EAA a sulation when used 


on electrical machin- 
Shunt Ammeters ery. It also automatically registers 
And the number of revolutions up to 5,000, 


Bristol's , DJS T thus relieving the mind from keeping 
\ 


Recording Pressur ee —C~C~*W count. 
: . a. ee Price, Postpaid, $3.00 


Vacuum Gauges For Power Plants. Send for FREE Catalogue, No. 17-R, of Fine Tools. 











The BRISTOL CO., Waterbury,Conn. crm The L. §. Starrett Co. 


BRANCH OFFICES aes 
114 Liberty St., NEW YORE. 753 Monadnock Building, CHICAGO. Athol, ass., U. S. A. 




















